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1 . A catalyst comprising (A) a metallocene type complex of a transition metal of the 
group V of the Periodic Table, which is a compound represented by the following 
general formula: 

RMX 3 • L a 

wherein R represents a cyclopentadienyl group, a substituted cyclopentadienyl 
group, an indenyl group, a substituted indenyl group, a fluorenyl group or a 
substituted fluorenyl group; M represents a compound of the group V transition 
metal; X represents a hydrogen atom, a halogen atom, a Ci_ 20 hydrocarbon group, 
an alkoxyl group or an amino group; L represents a Lewis base; and a represents 0, 
1 or 2; or which is a compound represented by the following general formula: 



MAEDA KOJI 
MURAKAMI MASATO 
SUZUKI MICHINORI 
IWAMOTO YASUMASA 
HISANO NOBUHARU 
BANDAI SATOSHI 
HOSOYAMA YOSHIHIRA 
YUASA SAKAE 



Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 



Applicant: UBE INDUSTRIES LTD. 



Japan 



S:\YWJ\ENGLISH\982I2(?1 18 * If ).DOC I 



-3 - 



RM • L ; 



wherein R represents a cyclopentadienyl group, a substituted cyclopentadienyl 
group, an indenyl group, a substituted indenyl group, a fluorenyl group or a 
substituted fluorenyl group; M represents a compound of the group V transition 
metal; L represents a Lewis base; and a represents 0, 1 or 2; 

(B) an ionic compound of a non-coordinating anion and a cation, wherein the 
non-coordinating anion is selected from the group composed of tetra(phenyl)borate, 
tetra(fluorophenyl)borate, tetrakis(difluorophenyl)borate, 
tetrakis(trifluorophenyl)borate, tetrakis(tetrafluorophenyl)borate, tetrakis(penta 
fluorophenyl)borate, tetrakis(tetrafluoromethylphenyl)borate, 
tetrakis(3,5-bistrifluoromethylphenyl)borate, tetra(tolyl)borate, tetra(xylyl)borate, 
triphenyl(pentafluorophenyl)borate, tris(pentafluorophenyl)(phenyl)borate, 
tridecahydride-7,8-dicarbaundecaborate, tetrafluoroborate, and 
hexafluorophosphate; the non-coordinating cation is selected from the group 
composed of carbonium cation, oxonium cation, ammonium cation, phosphonium 
cation, cycloheptatrienyl cation, and ferrocenium cation containing transition 
metal; 

(C) an organic metal compound of an element of the groups I to III of the Periodic 
Table, which is selected from the group composed of organic aluminum compound, 
organic lithium compound, organic magnesium compound, organic zinc compound, 
and organic boron compound; 

(D) water; 

wherein the molar ratio of (C)/(D) is from 0.66 to 5. 

2. The catalyst according to any one of Claims 1, wherein said transition metal of the 
group V of the Periodic table is vanadium. 

3. The catalyst according to any one of Claims 1, wherein said element of the groups I 
to III of the Periodic table is aluminum. 

4. A process for the preparation of a conjugated diene polymer, which comprises 
polymerizing a conjugated diene compound in the presence of a catalyst defined in 
any one of Claims 1 . 

5. The process for the preparation of a conjugated diene polymer according to Claim 
4, wherein the polymerization of a conjugated diene compound is effected in the 
presence of hydrogen. 

6. The process for the preparation of a conjugated diene polymer according to Claim 
4, wherein the polymerization of a conjugated diene compound is carried out by 
bulk polymerization. 

7. The process for the preparation of a conjugated diene polymer according to Claim 
4, wherein the polymerization of a conjugated diene compound is effected in an 
aromatic compound as a solvent. 

8. The process for the preparation of a conjugated diene polymer according to Claim 
4, wherein the polymerization of a conjugated diene compound is effected in an 
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aliphatic compound as a solvent. 

9. The process for the preparation of a conjugated diene polymer according to Claim 
4, wherein the polymerization of a conjugated diene compound is effected in 
2-butene as a solvent. 

10. The process for the preparation of a conjugated diene polymer according to any 
one of Claims 4, wherein said conjugated diene compound is a conjugated diene 
compound mainly composed of butadiene. 

1 1 . The process for the preparation of a conjugated diene polymer according to Claim 
10, wherein said organic metal compound of the groups I to III of the Periodic table 
(C) and said water (D) have previously been allowed to come in contact with each 
other. 

12. The process for the preparation of a conjugated diene polymer according to Claim 
10, wherein said molar ratio of (C)/(D) is from 0.7 to 1.5. 

13. The process for the preparation of a conjugated diene polymer according to Claim 
10, wherein the polymerization is preceded by the contact with a catalyst 
component at a temperature of not higher than 40 °C for 1 to 60 minutes. 

14. A polybutadiene obtained by the process for the preparation of a conjugated diene 
polymer according to Claim 10, wherein the content of 1 ,2-structure unit, 
cis-l,4-structure unit and trans- 1 ,4-structure unit in the butadiene monomer unit are 
from 4 to 30 mol%, from 65 to 95 mol% and not more than 5 mol%, respectively, 
and the ratio (T cp /MLi+4) of toluene solution viscosity (T cp ) to Mooney viscosity at 
100°C (ML 1+4 ) is from 2 to 6. 
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of the group V of the Periodic Table. A novel catalyst is 
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transition metal of the group V of the Periodic Table, (B) an 
ionic compound of a non-coordinating anion and a cation, 
(C) an organic metal compound of the groups I to III and (D) 
water, wherein the molar ratio of (C)/(D) is from 0.66 to 5. 
A novel process for the production of a conjugated diene 
polymer is also provided, which comprises the polymeriza- 
tion of a conjugated diene compound in the presence of a 
catalyst comprising (A) a metallocene type complex of a 
transition metal of the group V of the Periodic Table, (B) an 
ionic compound of a non-coordinating anion and a cation, 
(C) anorganic metal compound of the groups I to III and (D) 
water, wherein the molar ratio of (C)/(D) is from 0.66 to 5. 
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(1) A catalyst comprising (A) a metallocene type complex metal compound of the groups I to III of the Periodic table 
of a transition metal of the group V of the Periodic table, (B) (C) and said water (D) have previously been allowed to 
an ionic compound of a non-coordinating anion and a cation, come in contact with each other. 

(C) an organic metal compound of an element of the groups (14) The process for the preparation of a conjugated diene 

I to III of the Periodic Table and (D) water, wherein the s polymer according to Clause (12), wherein said molar ratio 

molar ratio of (C)/(D) is from 0.66 to 5. of (C)/(D) is from 0.7 to 1.5. 

(2) The catalyst according to Clause (1), wherein said (15) The process for the preparation of a conjugated diene 
metallocene type complex of a transition metal of the group polymer according to Clause (12), wherein the polymeriza- 

V of the Periodic table (A) is a compound represented by the ^ oa * s preceded by the contact with catalyst components at 
following general formula: io a temperature of not higher than 40° C. for 1 to 60 minutes. 

(16) A polybutadiene obtained by the process for the 

RMX 3 L - preparation of a conjugated diene polymer according to 

t> „. i • j- i « i* . Clause (12), wherein the content of 1,2-structure unit, cis- 

wherein R represents a cyclopentadienyl group, a substituted . . , \ ' -, . . ' . 4 . ^. . 

., . i * * J - . i . . . , 1,4-structure unit and trans-l,4-structure unit in the butadi- 

cyclopentadienyl group, an mdenyl group, a substituted , _ -, - I , ,,. , „ - . * 

• j , a t i_ . ■' j a , 12 monomer unit are from 4 to 30 mol-%, from 65 to 95 

mdenyl group, a fiuorenyl group or a substituted fluorenyl „ , «, . . ., , . „ .■ V J Z 

' r , ' e ■% ^ ... . mol-% and not more than 5 mol-%, respectively, and the 

group M represents a compound of the group V transition ,„,. rr . Pll , ..' y . - ' ~ \ . 

° , | u . . , . Li „ raXio (T,JML. .,) of toluene solution viscosity (T,„) to 

metal; X represents a hydrogen atom, a halogen atom, a », v CI *. *t~ J . _ . . ,. ' ^^p' 

r „ ii. „ i ' - Mooney viscosity at 100° C. (ML 1+4 ) is from 2 to 6. 

t-i-20 hydrocarbon group, an alkoxyl group or an ammo 1+47 

group; L represents a Lewis base; and a represents 0, 1 or 2. ^ DETAILED DESCRIPTION OF THE 

(3) The catalyst according to Clause (1), wherein said INVENTION 
metallocene type complex of a transition metal of the group 

V of the Periodic table (A) is a compound represented by the Examples of the metallocene type complex of a com- 
following general formula: pound of transition metal of the group V of the Periodic 

Table include compounds represented by the following 

RM - L <- general formulae: 

wherein R represents a cyclopentadienyl group, a substituted rm.l„ (l) 
cyclopentadienyl group, an indenyl group, a substituted 

indenyl group, a fluorenyl group or a substituted fluorenyl R„mx 2 _„.jl.„ (2) 

group; M represents a compound of the group V transition 30 



metal; L represents a Lewis base; and a represents 0, 1 or 2. 



R„MX 3 _„.L„ (3) 



(4) The catalyst according to any one of Clauses (1) to (3), rmx»X„ (4) 
wherein said transition metal of the group V of the Periodic 

table is vanadium. (s) 

(5) The catalyst according to any one of Clauses (1) to (4), 35 R ^ (NR>) ffl 
wherein said element of the groups I to III of the Periodic " 

table is aluminum. In the formulae, n represents 1 or 2; and a represents 0, 1 

(6) A process for the preparation of a conjugated diene or 2. 

polymer, which comprises polymerizing a conjugated diene M represents a transition metal of the group V of the 

compound in the presence of a catalyst defined in any one of 40 Periodic Table. Specific examples of the transition metal 

Clauses (1) to (5). include vanadium (V), niobium (Nb), and tantalum (Ta). 

(7) The process for the preparation of a conjugated diene Preferred among these transition metals is vanadium, 
polymer according to Clause (6), wherein the polymeriza- R represents a cyclopentadienyl group, a substituted 
tion of a conjugated diene compound is effected in the cyclopentadienyl group, an mdenyl group, a substituted 
presence of hydrogen. 4S indenyl group, a fluorenyl group or a substituted fluorenyl 

(8) The process for the preparation of a conjugated diene group. 

polymer according to Clause (6) or (7), wherein the poly- Examples of substitucnls on the substituted cyclopenta- 

merization of a conjugated diene compound is carried out by dienyl group, substituted indenyl group or substituted fluo- 

bulk polymerization. renyl group include a straight-chain aliphatic hydrocarbon 

(9) The process for the preparation of a conjugated diene 50 group or branched aliphatic hydrocarbon group such as 
polymer according to Clause (6) or (7), wherein the poly- methyl, ethyl, propyl, iso-propyl, n-butyl, iso-bulyl, sec- 
merization of a conjugated diene compound is effected in an butyl, t-butyl and hexyl, an aromatic hydrocarbon group 
aromatic compound as a solvent. such as phenyl, tolyl, naphthyl and benzyl, and a hydrocar- 

(10) The process for the preparation of a conjugated diene bon group having silicon atom such as trimethylsilyl. Fur- 
polymer according to Clause (6) or (7), wherein the poly- 55 ther examples of the substituted cyclopentadienyl group 
merization of a conjugated diene compound is effected in an include those comprising cyclopentadienyl ring connected 
aliphatic compound as a solvent. to part of X with a crosslinkmg group such as dimethylsilyl, 

(11) The process for the preparation of a conjugated diene dimethyl methylene, methyl phenyl methylene, diphenyl 
polymer according to Clause (6) or (7), wherein the poly- methylene, ethylene and substituted ethylene, 
merization of a conjugated diene compound is effected in 60 Specific examples of the substituted cyclopentadienyl 
2-butene as a solvent. group include methyl cyclopentadienyl group, 1,2-dimethyl 

(12) The process for the preparation of a conjugated diene cyclopentadienyl group, 1,3-dimetbyl cyclopentadienyl 
polymer according to any one of Clauses (8) to (11), wherein group, l,3-di(t-butyl)cyclopentadienyl group, 1,2,3- 
said conjugated diene compound is a conjugated diene trimethyl cyclopentadienyl group, 1,2,3,4-tetramethyl 
compound mainly composed of butadiene. 65 cyclopentadienyl group, pentamethyl cyclopentadienyl 

(13) The process for the preparation of a conjugated diene group, l-ethyl-2,3,4,5-tetramethyl cyclopentadienyl group, 
polymer according to Clause (12), wherein said organic l-benzyl-2,3,4,5-tetramethyl cyclopentadienyl group, 
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Examples of tetra -substituted cyclopentadienyl vanadium 
trichloride include (1,2,3,4-tetramethyl cyclopentadienyl) 
vanadium trichloride, and (1,2,3,4- 
tetraphenylcyclopentadienyl)vanadium trichloride. 

(vi) Penta-substituted cyclopentadienyl vanadium trichlo- 
ride 

Examples of penta-substituted cyclopentadienyl vana- 
dium trichloride include (pentamethylcyclopentadienyi) 
vanadium trichloride, (l,2,3,4-tetramethyl-5- 
phenylcyclopentadienyl)vanadium trichloride, and 
l-methyl-2,3,4,5-tetraphenylcyclopentadienyl)vanadium 
trichloride. 

(vii) Indenyl vanadium trichloride 

(viii) Substituted indenyl vanadium trichloride 
Examples of substituted indenyl vanadium trichloride 

include (2-methylindenyl)vanadium trichloride, and 
(2-trimethylsilyh"ndenyl)vanadium trichloride. 

(ix) Monoalkoxide, dialkoxide and trialkoxide obtained 
by substituting chlorine atom in the compounds (i) to 
(viii) by alkoxy group 

Examples of these groups include cyclopentadienyl vana- 
dium tri(tert-butoxide), cyclopentadienyl vanadium tri(iso- 
propoxide), cyclopentadienyl vanadium dimethoxychloride, 
cyclopentadienyl vanadium di(iso-propoxy)chloride, cyclo- 
pentadienyl vanadium di(tert-buloxy)chloride, cyclopenta- 
dienyl vanadium di(phenoxy)chloride, cyclopentadienyl 
vanadium iso^propoxy dichloride, cyclopentadienyl vana- 
dium tert-butoxydichloride, and cyclopentadienyl vanadium 
phenoxydichloride . 

(x) Methylated compound obtained by substituting chlo- 
rine atom in the compounds (i) to (ix) 

(xi) Compounds comprising R's connected to each other 
with hydrocarbon group or silyl group 

Examples of these compounds include (t-butylamide) 
dimethyl (n s -cyclopentadienyl) silane vanadium dichloride, 
(t-butylamide)dimethyl(trimethyl-T| s -cyclopentadienyl) 
silane vanadium dichloride, (t-butylamide)dimethyl 
(tetramelhyl-T| s -cyclopentadienyl)silane vanadium dichlo- 
ride. 

(xii) Dimethylated compounds obtained by substituting 
chlorine atom in the compounds (xi) by methyl group 

(xiii) Monoalkoxylated and dialkoxylated compounds 
obtained by substituting chlorine atom in the com- 
pounds (xi) by alkoxy group 

(xiv) Compounds obtained by substituting monochlori- 
nated compounds (xiii) by methyl group 

(xv) Amidated compounds obtained by substituting chlo- 
rine atom in the compounds (i) to (viii) by amide group 

Examples of the amidated compounds include 
cyclopentadienyl(trisdie thy lamide) vanadium, 
cyclopentadienyl(tris-iso-propylamide)vanadium, 
cyclopentadienyl(tris-n-octylamide)vanadium, 
cyclopentadienyl(bisdiethylamide)vanadium chloride, 
cyclopentadienyl(bis-iso-propylamide)vanadium chloride, 
cyclopentadienyl(bis-n-octylamide)vanadium chloride, 
cyclopentadienyl(diethylamide)vanadium dichloride, 
cyclopentadienyl(iso-propylamide)vanadium dichloride, 
cyclopentadienyl(n-octylamide)vanadium dichloride, 
(trimethylsilylcyclopentadienyl)(trisdiethylamide)vanadiu 
m, (trimetbylsilylcyclopentadienyl) (iris-iso-propylamide) 
vanadium, (trimethylsilylcyclopenladienyl)(tris-n- 
octylamide) vanadium, (trimethylsilyl cyclopentadienyl) 
(bisdiet hylamide) vanadium chloride, 
(trimethylsilylcyclopentadienyl) (bis-iso-propylamide) 
vanadium chloride, (trimethylsilylcyclopentadienyl) (bis-n- 



octylamide)vanadium chloride, (trimethylsilyl 
cyclopentadienyl)(diethylamide)vanadium dichloride, 
(trimethylsilylcyclopentadienyl)(iso-propylidene)vanadium 
dichloride and (trimethylsilylcyclopentadienyl)(n- 

5 octylamide)vanadium dichloride. 

(xx) Methylated compounds obtained by substituting 
chlorine atom in the compounds (xv) by methyl group 
Specific examples of the compound represented by 
RM.L„ include cyclopentadienyl(benzene)vanadium, 

10 cyclopentadienyl(toluene)vanadium, cyclopentadienyl 
(xylene)vanadium, cyclopenladienyl(trimethylbenzene) 
vanadium, cyclopentadienyl(hexamethylbenzene) 
vanadium, cyclopentadienyl(naphthalene) vanadium, 
cyclopentadienyl(anthracene)vanadium, cyclopentadienyl 

15 (ferrocene)vanadium, methylcyclopentadienyl (benzene) 
vanadium, 1,3-dimethyl cyclopentadienyl(benzene) 
vanadium, l-butyl-3-methyl cyclopentadienyl(benzene) 
vanadium, tetramethylcyclo pentadienyl(benzene) 
vanadium, pentamethylcyclopentadienyl(benzene) 

20 vanadium, trimethylsilylcyclopentadienyl(benzene) 
vanadium, l,2-bis(trimethylsilyl)cyclopentadienyl(benzene) 
vanadium, l,3-bis(trimethylsilyl)cyclopentadienyl(benzene) 
vanadium, indenyl (benzene)vanadium, 2-methylindenyl 
(benzene)vanadium, 2-trimethylsilylindenyl(benzene) 

25 vanadium, ftuorenyl(benzene)vanadium, cyclopentadienyl 
(ethylene)(trimethylphosphine)vanadium, cyclopentadienyl 
(butadiene)(trimethylphosphine)vanadium, 
cyclopentadienyl(l,4-diphenylbutadiene) 
(trimethylphosphine)vanadium, cyclopentadienyl(l,l,4,4- 

30 tetraphenylbutadiene)(trimethylphosphine)vanadium, 
cyclopentadienyl(2,3-dimethylbutadiene) 
(trimethylphosphine)vanadium, cyclopentadienyl(2,4- 
hexadiene)(trimethylphosphine)vanadium, cyclopentadi- 
enyl tetracarbonyl vanadium, and indenyl tetracarbonyl 

35 vanadium. 

Specific examples of the compound represented by 
RJAX 2 _„.L a wherein n is 1 include those having other 
a-connecting ligands hydrogen a torn, halogen atoms such as 
chlorine, bromine and iodine, hydrocarbon groups such as 

40 methyl, phenyl, benzyl, neopentyl, trimetylsilyl and 
bistrimethylsilylmetbyl, hydrocarbon oxy groups such as 
methoxy, ethoxy and iso-propoxy or hydrocarbon amino 
groups such as dimethylamino, diethylamino, di-iso- 
propylamino and dioctylamino. 

45 Specific examples of the compound represented by 
R„MX 2 .„.L a wherein n is 2 include those having various 
cycloalkadienyl rings .connected to each other with a 
crosslinking group such as Me 2 Si, dimethylmethylene, 
metbylphenylmcthylenc, diphenylmethylene, ethylene and 

50 substituted ethylene. 

Other examples of ligands which can be incorporated in 
the compound represented by R„MX 2 _„.L„ include neutral 
Lewis bases such as olefin, diene, aromatic hydrocarbon, 
alkyne, amine, amide, phosphine, ether, ketone and ester. 

5S Preferred among these ligands are Lewis bases free of active 
hydrogen. 

Specific examples of the compound represented by 
Rj.MXjj.^.L^ wherein n is 1 include chlorocyclopentadienyl 
(tetrahydrofuran)vanadium, chlorocyclopentadienyl 

60 (trimethyphosphine)vanadium, chlorocyclopentadienyl bis 
(trimethylphosphine)vanadium, chlorocyclopentadienyl 
(l,2-bisdimethylphosphinoetharie)vanadium, 
chlorocyclopentadienyl(l,2-bisdiphenylphosphinoethane) 
vanadium, chlorocyclo pentadienyl(triphenylphosphine) 

65 vanadium, chlorocyclo pentadienyl(tetrahydrothiophene) 
vanadium, bromocyclo pentadienyl(tetrahydrofuran) 
vanadium, iodocyclopentadienyl(tetrahydrofuran) 
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diura dichloride, (l,3-bis(trimethyl si]yl)cyclopentadienyl) (tolylimide)vanadium chloride, dimethylbis(tetramethyl-"r| 5 - 

oxo vanadium dichloride, indenyloxo vanadium dichloride, cyclopentadienyI)silane(phenylimide)vanadium chloride 

(2-methylindenyl)oxo vanadium dichloride, and dimethyl(tetramethyl-r| s -cyclopentadienyl)silane 

(2-trimethylsilylindenyl)oxo vanadium dichloride, and Quo- (tolylimide)vanadium chloride, and methylated compounds 

renyloxo vanadium dichloride. 5 obtained by substituting chlorine atom in these compounds 

Other examples of the compound represented by RM(0) by methyl group, 

include dimethylated compounds obtained by substitut- Further examples of these compounds include cyclopen- 

ing chlorine atom in the foregoing compounds by methyl ladienyl vanadium(phenylimide)dimethoxide, cyclopentadi- 

group. enyl vanadium(phenylimide)di-iso-propoxide, cyclopenta- 

Furtber examples of the compound represented by RM(O) 10 dienyl vanadium(phenylimide)(iso-propoxy)chloride, 

X 2 include those wherein R and X are connected to each (cyclopentadienyl)(bisdiethylamide)vanadium 

other with a hydrocarbon or silyl group. Examples of these (phenylimide), and (cyclopentadienyl)(bis-iso-propylamide) 

compounds include amidechloride compounds such as vanadium(phenylimide). 

(t-butylamide) dimethyl (T| s -cyclopentadienyi) silaneoxo Examples of the non-coordinating anion constituting the 

vanadium chloride and (t-butylamide)dimethyl(tetramethyl- 15 ionic compound made of a non-coordinating anion and a 

T) s -cyclopentadieuyl)silaneoxo vanadium chloride, and cation in the component (B) of the present invention include 

methylated compounds obtained by substituting chlorine tetra(phenyl)borate, tetra(fluorophenyl)borate, tetrakis 

atom in these compounds by methyl group. (difluorophenyl)borate, tetrakis(trifiuorophenyl)borate, 

Further examples of these compounds include tetrakis(tetraftuorophenyl)borate, tetrakis(penta 

cyclopentadienyloxo vanadium dimethoxide, 20 fluorophenyl)borate, tetrakis(tetrafluoromethylphenyl) 

cyclopentadienyloxo vanadium di(iso-propoxide), borate, tetrakis(3,5-bistrifluoromethylphenyl)borate, lelra 

cyclopentadienyloxo vanadium di(tert-butoxide), ^^^ ( ^ b ^^j« 

cyclopentadienyloxo vanadium diphenoxide, borate, tridecahydride-7,8-dicarbaundecaborate, 

cyclopentadienyloxo vanadium methoxychloride, 25 tetrafluoroborate, and hexaftuorophosphate. 

cyclopentadienyloxo vanadium iso-propoxychloride, On the other hand, examples of the cation constituting the 

cyclopentadienyloxo vanadium tert-butoxychloride, and ionic compound made of a non-coordinating anion and a 

cyclopentadienyloxo vanadium phenoxychloride. Cat jf n m the com P onenl <»> of the P resent inv ention include 

Other examples of these compounds include methylated carbomnm cation, oxonium cation ammonium cation, phos- 

compounds obtained by substituting chlorine atom in the 30 P h ° nlum C ( allon ' cycloheptatnenyl cation, and ferrocemum 

foregoing various compounds by methyl group. cat £ n ^ntammg transition metal. 

Examples of these compounds include Specific examples of the carbonmm cation include tnsub- 

t i .j- /■ .u i -j ^ j- stituted carbonium cations such as triphenyl carbonmm 

(cyclopentadienyl)(b.sdiethylamide)oxo vanadium, cation ^ fri _ substituted phenyl carbonium c ^ oa . specific 

(cyclopentadienyl)(bisdnso-propylamide)oxo vanadium, 35 examples of the tri-substituted phenylcarbonium cation 

ancl include tri(methylphenyl)carbonium cation, and tris 

(cyclopentadienyl)(bisdi-n-octylamide)oxo vanadium. (dimethyl phenyl)carbonium cation. 

Specific examples of the compound represented by Specific examples of the ammonium cation include tri- 

R„MX 3 _„(NR') include cyclopentadienyl (methylimide) alkyl ammonium cations such as trimethyl ammonium 

vanadium dichloride, cyclopentadienyl(phenylimide) 40 cation, triethyl ammonium cation, tripropyl ammonium 

vanadium dichloride, cyclopentadienyl(2,6- cation, tri(i-butyl)ammonium cation and tri(n-butyl) 

dimethylphenylimide)vanadium dichloride, ammonium cation, N,N-dialkyl anilinium cations such as 

cyclopentadienyl(2,6-di-iso-propyl phenylimide)vanadium N,N-dimethyl anilinium cation, N,N-diethyl anilinium cat- 

dichloride, (methylcyclopentadienyI)(phenylimide) ion and N,N-2,4,6-pentamethyl anilinium cation, anddialkyl 

vanadium dichloride, (1,3-dimcthyI cyclopentadienyl) 45 ammonium cations such as di(i-propyl)ammonium cation 

(phenylimide)vanadium dichloride, (l-butyl-3- and dicyclohexyl ammonium cation. 

methylcyclopentadienyI)(phenylimide)vanadium Specific examples of the phosphonium cation include 

dichloride, (pentamethylcyclopentadienyl)(phenylimide) triaryl phosphonium cations such as triphenyl phosphonium 

vanadium dichloride, indenyl(phenylimide)vanadium cation, tri(methylphenyl)phosphonium cation and tris 

dichloride, 2-methylindenyl(phenylimide)vanadium 50 (dimelhylpbenyl)phospboniuro cation. 

dichloride, and fluorenyl(phenylimide)vanadium dichloride. ' As the foregoing ionic compound there may be preferably 

Other examples of the compound represented by used one comprising in combination components arbitrarily 

R„MX3_„ (NR') include those wherein R and X are con- selected from the group consisting of the foregoing non- 

nected to each other with a hydrocarbon or silyl group. coordinating anions and cations. 

Examples of these compounds include amidechloride com- 55 Preferred examples of the ionic compound include triph- 

pounds such as (t-butylamide)dimethyl(T| 5 - enylcarbonium tetrakis(pentafluorophenyl)borate, triphenyl- 

cyclopentadienyl)silane(phenylimide)vanadium chloride carbonium tetrakis(3,5-bistrifluoromethylphenyl)borate, 

and (t-butylamide)dimethyl(tetramethyl-ri s - triphenylcarbonium tetrakis(fluorophenyl)borate, N,N- 

cyclopentadienyl)silane(phenylimide)vanadium chloride, dimethylanilium tetrakis(pentafiuorophenyl)borate, N,N- 

and methylated compounds obtained by substituting chlo- 60 dimethylanilium tetrakis(3,5-bistrifhioromethylphenyl) 

rine atom in these compounds by methyl group. borate, and l,l'-dimethylferrocenium tetrakis 

Further examples of the compound represented by (pentafiuorophenyl)borate. 
R„MX3_„(NR') include those wherein R's are connected to These ionic compounds may be used singly or in corn- 
each other with a hydrocarbon or silyl group. Examples of binatioD of two or more thereof. 

these compounds include imidechloride compounds such as 65 Examples of the organic metal compound of element of 

dimethylbis(r| 5 -cyclopentadienyl)silane(phenyliraide) the group I to HI of the Periodic Table as the component (C) 

vanadium chloride, dimethylbis (T| 5 -cyclopentadienyl)silane of the present invention include organic aluminum 
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erably from 10 minutes to 12 hours, even more preferably 
from 10 minutes to 6 hours, particularly from 30 minutes to 
6 hours. 

The material to be polymerized is subjected to polymer- 
ization for a predetermined period of time. If necessary, a 
stopper such as alcohol is then added to terminate the 
polymerization. If necessary, the pressure in the polymer- 
ization tank is relaxed. The product is then subjected to 
post-treatment such as washing and drying. 

The use of the polymerization process of the present 
invention makes it possible to produce a polybutadiene 
having a 1,2-structure content of from 4 to 30%, preferably 
from 5 to 25%, more preferably from 5 to 20%, particularly 
from 7 to 15%, a cis-1, 4-structure content of from 65 to 
95%, preferably from 70 to 95%, more preferably from 70 
to 92%, and a trans-1, 4-structure content of not more than 
5%, preferably not more than 4.5%, particularly from 0.5 to 
4.0%. 

If the microstructure falls outside the above defined range, 
the resulting polymer leaves something to be desired in 
reactivity (graft reactivity or crosslinking reactivity). If used 
as an additive or the like, the polymer gives deteriorated 
rubber properties, disadvantageous^ affecting the balance 
of physical properties and external appearance. 

In accordance with the polymerization process of the 
present invention, a polybutadiene having an intrinsic vis- 
cosity [rj] of from 0.1 to 20 as determined in toluene at 30° 
C. can be produced. 

Further, the use of the polymerization process of the 
present invention makes it possible to produce a polybuta- 
diene having a weight-average molecular weight of from 
10,000 to 4,000,000 as determined by GPC with polystyrene 
as a standard substance. 

The polybutadiene produced according to the present 
invention exhibits a Tcp/ML^., ratio of from 2 to 6, pref- 
erably from 2.5 to 5 wherein Tcp is toluene solution vis- 
cosity and ML 1+4 is Mooney viscosity at 100° C. 

The toluene solution viscosity (Tcp) of the polybutadiene 
of the present invention is from 20 to 500, preferably from ' 
30 to 350. 

The Moonery viscosity (MC,.^) of the polybutadiene of 40 
the present invention is from 10 to 200, preferably from 20 
to 100. 

The molecular weight of the polybutadiene of the present 
invention is from 0.1 to 10, preferably from 0.1 to 5, as 
calculated in terms of intrinsic viscosity [t|] determined in 
toluene at 30" C. 

These polybutadienes can be preferably used as an impact 
modifier for polystyrene. 

The monomer to be polymerized is preferably allowed to 
come in contact with the foregoing catalyst components at a 
temperature of 40° C. for 1 to 60 minutes before polymer- 
ization. In other words, the monomer to be polymerized is 
preferably subjected to prepolymerization at a predeter- 
mined temperature in the presence of the foregoing catalyst. 
The prepolymerization of the present invention can be 
accomplished by gas phase process, slurry process, bulk 
process or the like. The solid matter obtained in the prepo- 
lymerization process may or may not be separated before the 
subsequent polymerization. 

The prepolymerization lime is normally not more than 
600 minutes, preferably not more than 120 minutes, more 
preferably from 30 seconds to 120 minutes. If the prepoly- 
merization time falls outside the above defined range, it is 
disadvantageous in that the subsequent polymerization is 
effected at an insufficient activity. 

The prepolymerization is effected in the presence of the 
various catalyst components at a temperature of not higher 
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than 40° C, preferably from -100° C. to 40° C, more 
preferably from -50° C. to 40° C. If the prepolymerization 
temperature falls outside the above defined range, the sub- 
sequent polymerization is effected at a remarkably lowered 
activity. Further, polymerization proceeds too far during the 
prepolymerization, giving a process problem. 

During the prepolymerization, hydrogen may be present 
as necessary. The amount of hydrogen to be present in the 
polymerization is preferably not more than 500 mmol or not 
more than 12 liter at 20° C. and 1 atm., more preferably not 
more than 50 mmol or not more than 1.2 liter at 20° C. and 
1 atm., particularly from 0.005 to 20 mmol or from 0.0001 
to 0.48 liter at 20° C. and 1 atm. based on 1 mol of the 
conjugated diene used. 

The present invention will be further described in the 
following examples, but the present invention should not be 
construed as being limited thereto. 

The microstructure of polybutadiene was analyzed by 
infrared absorption spectroscopy. In some detail, the micro- 
structure of polybutadiene was calculated from the ratio of 
absorption intensity at 740 cm" 1 for cis-l,4-structure, 967 
cm -1 for trans-l,4-structure and 911 cm" 1 for 1,2-structure 
(vinyl). 

For the evaluation of molecular weight distribution, the 
ratio of Mw/Mn was determined wherein Mw is weight- 
average molecular weight determined by GPC with poly- 
styrene as a standard substance and Mn is number-average 
molecular weight. 

The intrinsic viscosity [tj] of polybutadiene was deter- 
mined in toluene solution at 30° C. 

Mooney viscosity (ML 1+4 ) of the polymer was deter- 
mined in accordance with JIS K 6300. 

Toluene solution viscosity (T ap ) of the polymer was 
determined by dissolving 2.28 g of the polymer in 50 ml of 
toluene, and subjecting the toluene solution of the polymer 
to the viscosity measurement by a Canon Fenske viscometer 
No. 400 using a viscometcr-corrcction standard liquid in 
accordance with JIS Z 8809 at a temperature of 25° C. 
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EXAMPLES 1 TO 14 

Into a 1.5 liter autoclave in which the air within had been 
replaced by nitrogen was charged 400 ml (248 g) of 1,3- 
butadiene. The material was then stirred. To the material was 
then added water (H 2 0) as set forth in Table 1. The mixture 
was then stirred for 30 minutes to make a solution. 
Subsequently, hydrogen gas was introduced into the auto- 
clave in an amount of 200 ml as determined at 20° C. and 
1 atm. by an integrating mass flow meter. Subsequently, 
trielhyl aluminum (1 mmol/ml toluene solution) was added 
to the mixture in an amount as set forth in Table 1. After 3 
minutes, 0.8 ml of cylopentadienyl vanadium trichloride 
(CpVCl 3 ) (0.005 mmol/ml toluene solution) was added to 
the mixture. 4 ml of triphenylcarbonium tetrakis 
(pentafluorophenyl)borate (Pb 3 CB(C 6 F s ) 4 ) (0.0025 mmol/ 
ml toluene solution) was then added to the mixture. The 
mixture was then subjected to polymerization at a tempera- 
ture of 40° C. for a period of lime set forth in Table 1. 

After polymerization, a mixture of equal part of ethanol 
and heptane containing a small amount of 2,6-di-t-butyl-p- 
cresol was added to the product. The pressure in the auto- 
clave was then relaxed. The product was poured into ethanol 
to precipitate a polymer which was then withdrawn by 
filtration and dried. The results of polymerization are set 
forth in Tables 2 and 3. 
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20 



the base water content was 4 mg. This value was taken into 
calculate TEA/H 2 0 ratio in the following 



account to 
examples. 



EXAMPLES 19 TO 23 



butadiene content. Hydrogen gas was introduced into the 
1,3-butadiene in an amount of 200 ml as determined at 20° 
C. and 1 atm. by an integrating mass flow meter. 
Subsequently, 2.5 ml of cyclopentadienyl vanadium trichlo- 
5 ride (CpVCl 3 ) (0.005 mmol/ml toluene solution) and 10 ml 
of triphenylcarbonium tetrakis(pentafluorophenyl)borate 
(Ph 3 CB(C 6 F 5 X,) (0.0025 mmol/ml toluene solution) were 
added to the mixture in the order as set forth in Table 9. To 
10 the mixture was then added triethyl aluminum (1 mmol/ml 
toluene solution) in an amount as set forth in Table 8. After 
10 minutes of stirring, the mixture was then subjected to 
polymerization at a temperature of 40° C. for 30 minutes. 



After polymerization, a mixture of equal part of ethanol 
and heptane containing a small amount of 2,6-di-t-butyl-p- 
cresol was added to the product. The pressure in the auto- 
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Into a 1.5 liter autoclave in which the air within had been 
replaced by nitrogen was charged 1.0 liter of 1,3-butadiene 
through a molecular sieve. The material was then stirred. To 
the material was then added water as set forth in Table 8. The 
mixture was then stirred for 30 minutes to make a solution. 
Subsequently, hydrogen gas was introduced into the buta- 
diene in an amount of 200 ml as determined at 20" C. and 
1 atm. by an integrating mass flow meter. Subsequently, 
triethyl aluminum (1 mmol/ml toluene solution) was added 
to the mixture in an amount as set forth in Table 8. After 10 
minutes of stirring, 2.5 ml of cylopentadienyl vanadium 
trichloride (CpVCl 3 ) (0.005 mmol/ml toluene solution) and 
10 ml of triphenylcarbonium tetraki^pentafluorophenyl) 20 ^ave was then relaxed. The product was poured into ethanol 
borate (Ph^CB^CJ?^) (0.0025 mmol/ml toluene solution) to P rccl P 1,ate a polymer which was then withdrawn by 
were added to the mixture in the order as set forth in Table fiction and dned. The results of polymerization are set 
9. The mixture was then subjected to polymerization at a forlh m Tablcs 9 and 10 - 
temperature of 40° C. for 30 minutes. 25 

After polymerization, a mixture of equal part of ethanol 
and heptane containing a small amount of 2,6-di-t-butyl-p- 
cresol was added to the product. The pressure in the auto- 
clave was then relaxed. The product was poured into ethanol 
to precipitate a polymer which was then withdrawn by 
filtration and dried. The results of polymerization are set 
forlh in Tables 9 and 10. 

EXAMPLES 24 TO 28 

Into a 1.5 liter autoclave in which the air within had been 
replaced by nitrogen was charged 1.0 liter of 1,3-butadiene 
through a molecular sieve. The material was then stirred. 
Subsequently, hydrogen gas was introduced into the buta- 
diene in an amount of 200 ml as determined at 20° C. and 
1 atm. by an integrating mass flow meter. Subsequently, 
triethyl aluminum (1 mmol/ml toluene solution) was added 
to the mixture in an amount as set forth in Table 8. The 
mixture was then stirred for 10 minutes. Water was then 
added to the mixture with stirring in an amount set forth in 
Table 8. After 30 minutes of stirring, 2.5 ml of cylopenta- 
dienyl vanadium trichloride (CpVCl 3 ) (0.005 mnol/ml tolu- 
ene solution) and 10 ml of triphenylcarbonium tetrakis 
(pentafluorophenyl)borate (Ph 3 CB(C 6 F s ) 4 ) (0.0025 mmol/ 
ml toluene solution) were added to the mixture in the order 
as set forth in Table 9. The mixture was then subjected to 
polymerization at a temperature of 40° C. for 30 minutes. 

After polymerization, a mixture of equal part of ethanol 
and heptane containing a small amount of 2,6-di-t-butyl-p- 
cresol was added to the product. The pressure in the auto- 
clave was then relaxed. The product was poured into ethanol 
to precipitate a polymer which was then withdrawn by 
filtration and dried. The results of polymerization are set 
forth in Tables 9 and 10. 

COMPARATIVE EXAMPLES 1 AND 2 

The procedure of Examples 19 to 23 was followed to 
obtain 1 liter of 1,3-butadiene having a controlled 1,3- 



COMPARAT1VE EXAMPLES 3 AND 4 



The procedure of Examples 24 to 28 was followed except 
that triethyl aluminum (1 mmol/ml toluene solution) was 
added in an amount as set forth in Table 8. After 10 minutes 
of stirring, 2.5 ml of cyclopentadienyl vanadium trichloride 
(CpVCl 3 ) (0.005 mmol/ml toluene solution) and 10 ml of 
triphenylcarbonium tetrakis(pentafluorophenyl) borate 
(Ph 3 CB(C 5 F 5 )„) (0.0025 mmol/ml toluene solution) were 
added to the mixture in the order as set forth in Table 9. 
Water was then added to the mixture with stirring as set forth 
in Table 8. After 10 minutes of stirring, the mixture was then 
subjected to polymerization at a temperature of 40° C. for 30 
minutes. 



45 



55 



After polymerization, a mixture of equal part of ethanol 
and heptane containing a small amount of 2,6-di-t-butyl-p- 
cresol was added to the product. The pressure in the auto- 
clave was then relaxed. The product was poured into ethanol 
to precipitate a polymer which was then withdrawn by 
filtration and dried. The results of polymerization are set 
forth in Tables 9 and 10. 

TABLE 7 



60 



H,0 






Water content 


Base water 


Reference 


Added water 


in butadiene 


content 


Example No. 


(mg) 


(ppm) 


(mg) 


1 


10 


14 


4 


2 


20 


25 


5 


3 


30 


34 


4 


4 


40 


43 


3 


5 


50 


54 


4 
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TABLE II 

TEA/HjO 

Water (C)/(D) Polymeri- 

content in H,0 TEA {total zation 
Added water butadiene (D) (C) content in time 



Example No. 


(mg) 


(ppm) 


(mmol) 


(mmol) 


butadiene) 


(min.) 


Example 29 


6 


10 


0.S5 


0.45 


0.31 


30 


Example 30 


6 


10 


o.ss 


0.55 


039 


30 


Example 31 


6 


10 


0.55 


0.6S 


1.17 


30 


Example 32 


6 


10 


0.55 


0.75 


135 


30 


Example 33 


6 


10 


0.55 


1.25 


2.25 


30 


Example 34 


6 


10 


0-55 


2 


3.60 


30 


Comparative Example 5 


6 


10 


0.55 


3.13 


5-64 


30 


Comparative Example 6 


6 


10 


0.55 


3.13 


5.64 


30 


Comparative Example 7 


6 


10 


0.55 


3.13 


5.64 


30 


"Base water content: 4 mg 



TABLE 12 



Example No. 


Order of addition 


"Weld (g) 


Example 29 


(D) - (C) - (A) - (B) 


10S 


Example 30 


(D) - (C) - (A) (B) 


139 


Example 31 


(D) - (C) - (A) - (B) 


155 


Example 32 


(D) - (C) - (A) - (B) 


79 


Example 33 


(D) -. (C) - (B) -> (A) 


34 


Example 34 


(D) - (C) - (A) -. (B) 


19 


Comparative 


(D) - (C; - (A) - (B) 


6 


Example 5 






Comparative 


(D) - (C) - (A) - (B) 


28 


Example 6 




Comparative 


(D) - (C) -» (A) - (B) 


88 


Example 7 





REFERENCE EXAMPLES 6 TO 10 

Firstly, the amount of water content present in a 1.5 liter 
autoclave was measured in accordance with the following 
procedure. 

Measurement Procedure 

Into a 1.5 liter autoclave in which the air within had been 
replaced by nitrogen was charged 1.0 liter of a solution of 
300 ml of toluene, 400 ml of cis-2-butene and 300 ml (184 
g) of 1,3-butadiene through a molecular sieve. The mixture 
was then stirred. Subsequently, water was added to the 
mixture as set forth in Table 13. The mixture was then stirred 
for 30 minutes to make a solution. The solution was then 
measured for water content by means of a Karl Fischer 
moisture meter. The results of water content in FB (solvenl+ 
butadiene) are set forth in Table 13. 

The same procedure as used above was then effected with 
different amounts of water added live times in total. The base 
water content was then calculated from the difference 
between the foregoing water content in FB and the added 
amount of water averaged over five times. As a result, the 
base water content was 4 mg. This value was taken into 
account to calculate TEA/H 2 0 ratio in the following 
examples. 

EXAMPLES 35 TO 37 

Into a 1.5 liter autoclave in which the air within had been 
replaced by nitrogen was charged 1.0 liter of a solution of 
300 ml of toluene, 400 ml of cis-2-butene and 300 ml (184 
g) of 1,3-butadiene through a molecular sieve. The material 
was then stirred. To the material was then added water as set 
forth in Table 14. The mixture was then stirred for 30 
minutes to make a solution. Subsequently, hydrogen gas was 



introduced into FB (solvent+butadiene) in an amount of 130 
2o ml as determined at 20° C. and 1 atm. by an integrating mass 
flow meter. Subsequently, triethyl aluminum (1 mmol/ml 
toluene solution) was added to the mixture in an amount as 
set forth in Table 14. After 10 minutes of stirring, 1.6 ml of 
cylopentadienyl vanadium trichloride (CpVCl 3 ) (0.005 
2S mmol/ml toluene solution) and 6.4 ml of triphenylcar- 
bonium tetrakis(pentafluorophenyl)borate (Ph 3 CB(C 6 F s ) 4 ) 
(0.0025 mmol/ml toluene solution) were added to the mix- 
ture in the order as set forth in Table 15. The mixture was 
then subjected to polymerization at a temperature of 60° C. 
for 30 minutes. 

30 After polymerization, a mixture of equal part of ethanol 
and heptane containing a small amount of 2,6-di-t-butyl-p- 
cresol was added to the product. The pressure in the auto- 
clave was then relaxed. The product was poured into ethanol 
to precipitate a polymer which was then withdrawn by 

35 filtration and dried. The results of polymerization are set 
forth in Tables 15 and 16. 

EXAMPLES 38 TO 42 

Into a 1.5 liter autoclave in which the air within had been 

40 replaced by nitrogen was charged 1.0 liter of a solution of 
300 ml of toluene, 400 ml of cis-2-butene and 300 ml (184 
g) of 1,3-butadiene through a molecular sieve. The material 
was then stirred. Subsequently, hydrogen gas was introduced 
into the butadiene in an amount of 130 ml as determined at 
20° C. and 1 atm. by an integrating mass flow meter. 

*• Subsequently, triethyl aluminum (1 mmol/ml toluene 
solution) was added to the mixture in an amount as set forth 
in Table 14. The mixture was then stirred for 10 minutes. 
Water was then added to the mixture with stirring in an 
amount set forth in Table 14. After 30 minutes of stirring, 1.6 

50 ml of cylopentadienyl vanadium trichloride (CpVCl 3 ) 
(0.005 mmol/ml toluene solution) and 6.4 ml of triphenyl- 
carbonium telrakis(pentafluorophenyI)borate 
(Ph 3 CB(C 6 F 5 ) 4 ) (0.0025 mmol/ml toluene solution) were 
added to the mixture in the order as set forth in Table 15. The 

55 mixture was then subjected to polymerization at a tempera- 
ture of 60° C. for 30 minutes. 

After polymerization, a mixture of equal part of ethanol 
and heptane containing a small amount of 2,6-di-t-butyl-p- 
cresol was added to the product. The pressure in the auto- 

60 clave was then relaxed. The product was poured into ethanol 
to precipitate a polymer which was then withdrawn by 
filtration and dried. The results of polymerization are set 
forth in Tables 15 and 16. 

65 COMPARATIVE EXAMPLE 8 

Into a 1.5 liter autoclave in which the air within had been 
replaced by nitrogen were charged 1.0 liter of a solution of 
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TABLE 16-continued 







Microstruoture (%) 




Example No. 


M 


Cis 


Trans 


1,2- 


Example 8 










Comparative 


0-88 


87.6 


1.1 


11.3 


Example 9 










Comparative 


0.98 


87.3 


1.4 


113 


Example 10 











EXAMPLES 43 TO 50 AND COMPARATIVE 
EXAMPLES 11 TO 14 

Into a 1.5 liter autoclave in which the air within had been 
replaced by nitrogen was charged 1.0 liter of a solution of 
300 ml of toluene, 400 ml of cis-2-butene and 300 ml (184. 
g) of 1,3-butadiene through a molecular sieve. The material 
was then stirred. Subsequently, to the mixture was added 
water as set forth in Table 17. The mixture was then stirred 
for 30 minutes. Hydrogen gas was then introduced into FB 
(solvent+butadiene) in an amount of 130 ml as determined 
at 20° C. and 1 atm. by an integrating mass flow meter. 
Subsequently, triethyl aluminum (1 mmol/ml toluene 
solution) was added to the mixture in an amount as set forth 
in Table 17. The mixture was then stirred for 10 minutes. 
After 10 minutes of stirring, 1.6 ml of cylopentadienyl 
vanadium trichloride (CpVCl 3 ) (0.005 mmol/ml toluene 
solution) and 6.4 ml of triphenylcarbonium tetrakis 
(pentafluorophenyl)borate (Ph3CB(C 6 F s ) 4 ) (0.0025 mmol/ 
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EXAMPLES 51 TO 54 AND COMPARATIVE 
EXAMPLE 15 

Into a 1.5 liter autoclave in which the air within had been 
replaced by nitrogen was charged 1.0 liter of a solution of 
300 ml of toluene, 400 ml of cis-2-butene and 300 ml (184 
g) of 1,3-butadiene through a molecular sieve. The material 
was then stirred. Hydrogen gas was then introduced into the 
material in an amount of 130 ml as determined at 20° C. and 
1 atm. by an integrating mass flow meter. Subsequently, 
triethyl aluminum (1 mmol/ml toluene solution) was added 
to the mixture in an amount as set forth in Table 17. The 
mixture was then stirred for 10 minutes. Water was then 
added to the mixture with stirring in an amount set forth in 
Table 17. After 30 minutes of stirring, 1.6 ml of cylopenta- 
dienyl vanadium trichloride (CpVCl 3 ) (0.005 mmol/ml tolu- 
ene solution) and 6.4 ml of triphenylcarbonium tetrakis 
(pentafluorophenyl)borate (Ph 3 CB(C s F 5 ) 4 ) (0. 0025 mmol/ 
ml toluene solution) were added to the mixture in the order 
as set forth in Table 18. The mixture was then subjected to 
polymerization at a temperature of 60° C. for 30 minutes. 

After polymerization, a mixture of equal part of ethanol 
and heptane containing a small amount of 2,6-di-t-butyl-p- 
cresol was added to the product. The pressure in the auto- 
clave was then relaxed. The product was poured into ethanol 
to precipitate a polymer which was then withdrawn by 
filtration and dried. 

The results of polymerization are set forth in Tables 18 
and 19. 



TABLE 17 



Water TEA/H 2 0 (C)/(D) Polymeri- 

Added water content in TEA (C) (total amount zation time 

Example No. (mg) FB (ppm) mmol (mmol) in FB) (min.) 



Example 43 


18 


22 


1.22 




0.82 


30 


Example 44 


16 


20 


1.11 




0.90 


30 


Example 45 


14 


IS 


1.00 




1.00 


30 


Example 46 


10 


14 


0.78 




1.29 


30 


Example 47 


8 


12 


0.C7 




1.S0 


30 


Example 48 


36 


40 


2.22 


2 


0.90 


30 


Example 49 


25 


29 


1.61 


2 


1.24 


30 


Example 50 


20 


24 


1.33 


2 


3.50 


30 


Example 51 


16 


20 


1.11 




0.90 


30 


Example 52 


14 


IS 


1.00 




3.00 


30 


Example 53 


10 


14 


0.78 




1.29 


30 


Example 54 


S 


12 


0.67 




1.50 


30 


Comparative Example 11 


4 


8 


0.44 




2.25 


30 


Comparative Example 12 


68 


72 


4.00 


2 


0.50 


30 


Comparative Example 13 


10.4 


14.4 


0.80 


2 


2.50 


30 


Comparative Example 14 


9 


13 


0.72 


2 


2.77 


30 


Comparative Example 15 


3.2 


7.2 


0.40 


1 


2.50 


30 



•Base water content: 4 mg 

ml toluene solution) were added to the mixture in the order 
as set forth in Table 18. The mixture was then subjected to 
polymerization at a temperature of 60° C. for 30 minutes. 

After polymerization, a mixture of equal part of ethanol 
and heptane containing a small amount of 2,6-di-t-butyl-p- 
cresol was added to the product. The pressure in the auto- 
clave was then relaxed. The product was poured into ethanol 
to precipitate a polymer which was then withdrawn by 
filtration and dried. 

The results of polymerization are set forth in Tables 18 
and 19. 



55 



60 



65 



Example No. 



TABLE 18 



Order of addition 



Yield (g) 



Example 43 (D) -» (C) • (A) — (B) 89 

Example 44 (D) — (C) (A) — (B) 121 

Example 45 (D) — (C) — (A) — (B) 126 

Example 46 (D) — (C) -» (A) — (B) 107 

Example 47 (D) — (C) — (A) -> (B) 94 

Example 48 (D) — (C) — (A) — (B) 95 

Example 49 (D) — (C) -* (A) -> (B) 101 
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TABLE 21 



Microstructttre 



Example No. 



(8) 



M 



Cis 



Trans 



1.2- 
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3. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein said metallocene 
complex of a transition metal of the group V of the Periodic 
table (A) is a compound represented by the following 
general formula: 



Example 55 


77 


2.07 


88.0 


1.3 


10.7 


Example 56 


86 


2.12 


8S.0 


13 


10.7 


Example 57 


75 


1.98 


88.1 


1.2 


J0-7 


Example 58 


84 


2.13 


88.0 


13 


10.7 


Example 59 


79 


2.26 


88.0 


13 


10.7 


Example 60 


65 


2.03 


88.1 


1.3 


10.7 


Example 61 


78 


2.00 


87.9 


1.3 


10.8 


Example 62 


68 


1.91 


87.9 


1.3 


10.8 


Comparative 


56 


1.86 


87.9 


1.2 


10.9 


Example 16 












Comparative 


53 


1.59 


87.7 


1.4 


10.9 


Example 17 












Comparative 


26 


1.24 


87.9 


1.2 


10.9 


Example 18 













As has been mentioned above, the present invention 
provides a process for the production of a conjugated diene 
polymer having a controlled microstructure at a high poly- 
merization activity in the presence of a metallocene type 
complex of compound of transition metal of the group V of 
the Periodic Table. The present invention also provides a 
process for the production of a polybutadiene having a 
microstructure comprising a high cis-stmcture having 1,2- 
structure properly incorporated therein and hence little trans- 
structure at a high activity. The present invention further 
provides a polybutadiene having a microstructure compris- 
ing a high cis-structure having 1,2-structure properly incor- 
porated therein and hence little trans-structure and a high 
linearity. 

While the invention has been described in detail and with 
reference to specific embodiments thereof, it will be appar- 
ent to one skilled in the art that various changes and 
modifications can be made therein without departing from 
the spirit and scope thereof. 

What is claimed is: 

1. A process for the preparation of a conjugated diene 
polymer, which comprises polymerizing a conjugated diene 
compound in the presence of a catalyst comprising (A) a 
metallocene complex of a transition metal of the group V of 
the Periodic Tablet, (B) an ionic compound of a non- 
coordinating anion and a cation, (C) an organic metal 
compound of an element of the groups I to III of the Periodic 
Table and (D) water, wherein the molar ratio of (C)/(D) is 
from 0.7:1 to 1.5:1. 

2. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein said metallocene 
complex of a transition metal of the group V of the Periodic 
table (A) is a compound represented by the following 
general formula: 

RMX 3 .L a 

wherein R represents a cyclopentadienyl group, a substituted 
cyclopentadienyl group, an indenyl group, a substituted 
indenyl group, a fluorenyl group or a substituted fluorenyl 
group; M represents a compound of the group V transition 
metal; X represents a hydrogen atom, a halogen atom, a 
Cj.jo hydrocarbon group, an alkoxyl group or an amino 
group; L represents a Lewis base; and a represents 0, 1 or 2. 



RM.L„ 

wherein R represents a cyclopentadienyl group, a substituted 
0 cyclopentadienyl group, an indenyl group, a substituted 
indenyl group, a fluorenyl group or a substituted fluorenyl 
group; M represents a compound of the group V transition 
metal; L represents a Lewis base; and a represents 0, 1 or 2. 

4. The process for the preparation of a conjugated diene 
5 polymer according to claim 1, wherein said transition metal 

of the group V of the Periodic table is vanadium. 

5. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein said element of the 
groups I to III of the Periodic table is aluminum. 

0 6. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein the polymerization of 
a conjugated diene compound is effected in the presence of 
hydrogen. 

7. The process for the preparation of a conjugated diene 
s polymer according to claim 1, wherein the polymerization of 

a conjugated diene compound is carried out by bulk poly- 
merization. 

8. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein the polymerization of 

0 a conjugated diene compound is effected in an aromatic 
compound as a solvent. 

9. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein the polymerization of 
a conjugated diene compound is effected in an aliphatic 

5 compound as a solvent. 

10. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein the polymerization of 
a conjugated diene compound is effected in 2-butene as a 
solvent. 

0 11. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein said conjugated 
diene compound is a conjugated diene compound mainly 
composed of butadiene. 

12. The process for the preparation of a conjugated diene 
s polymer ace rding to claim 1, wherein said organic metal 

compound of the groups I to III of the Periodic table (C) and 
said water (D) have previously been allowed to come in 
contact with e ch other. 

13. The process for the preparation of a conjugated diene 
0 polymer according to claim 1, wherein the polymerization is 

preceded by the contact with a catalyst component at a 
temperature of not higher than 40" C. for 1 to 60 minutes. 

14. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein within 30 minutes 

s after contacting (C) said organic metal compound of the 
groups I to III of the periodic table with (D) said water, other 
catalyst components are added to the mixture. 

15. The process for the preparation of a conjugated diene 
polymer according to claim 1, wherein the organic metal 

0 compound is selected from the group consisting of triethyl 
aluminum and triisobutyl aluminum. 

+ * * * * 
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&X&Wm$- («-«H*.;84» : CONJUGATED DIENE COMPOUND POLYMERIZATION CATALYST, 
PROCESS FOR THE PREPARATION OF CONJUGATED DIENE POLYMER IN THE PRESENCE THEREOF AND 
POLYBUTADIENE THUS PREPARED) 

The present invention provides a process for the 

production of a conjugated diene polymer having a 

controlled microstructure at a high polymerization 

activity in the presence of a metal locene type 

complex of compound of transition metal of the 

group V of the Periodic Table. A novel catalyst 

is provided comprising (A) a metal locene type 

complex of a transition metal of the group V of 

the Periodic Table, (B) an ionic compound of a 

non-coordinating anion and a cation, (C) an 
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#X*W#5# = CONJUGATED DIENE COMPOUND POLYMERIZATION CATALYST, 

PROCESS FOR THE PREPARATION OF CONJUGATED DIENE POLYMER IN THE PRESENCE THEREOF AND 
POLYBUTADIENE THUS PREPARED) 

organic metal compound of the groups I to III and 
(D) water, wherein the molar ratio of (C)/(D) is 
from 0.66 to 5. A novel process for the 
production of a conjugated diene polymer is also 
provided, which comprises the polymerization of a 
conjugated diene compound in the presence of a 
catalyst comprising (A) a metal locene type complex 
of a transition metal of the group V of the 
Periodic Table, (B) an ionic compound of a 
non-coordinating anion and a cation, (C) an 
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#X&Wffi& ■■ CONJUGATED DIENE COMPOUND POLYMERIZATION CATALYST, 

PROCESS FOR THE PREPARATION OF CONJUGATED DIENE POLYMER IN THE PRESENCE THEREOF AND 
POLYBUTADIENE THUS PREPARED) 

organic metal compound of the groups I to III and 
(D) water, wherein the molar ratio of (C)/(D) is 
from 0.66 to 5. 
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-2, 3, 4, 5- f & ^ A — ** & > 1- ^^-2,3,4,5-e3 f £.3% 
A j=. j$ & * 1 - * £. - 2 , 3, 4, 5 - m f & *t /£ ^ ^ & » 1 - =. f 
&T#*fc&-2,3,4,5-ra f It I. f * - 2 , 

3,4,5-o T*4iA-#4 - 

.^.^^Ej5&^^F^^| & 1 , 2 , 3 - =. ¥ & ep & > -tfiep 




* 14 1 



s. - &wtm (8) 
A - A.1,2,4,5,6,7-5* f & Sp A • 

& * i T /X — * A * f &11,2,3- = f Iep* • 

X * A & ^ * & % * - C,. 20 « A * ^lllil » X' 
isj 3fc *a • 

C,. 20 «. A # W & & 3Lffiffi'®.&*p 

a ^ & - c,_ 20 «. & & ^ #j & & jl # ^ m * 4l *s & '*> =. 

*fcft&*.4*Jt«&te , Pft&'* ^ * - 3t ft * p5 ft A 

& t ft A • *!ttt*ft«&fe^ft* * ft A » ft 

K I ^. # t #1 & ^ ^ T & K & * — ^^^&^-=-S^^. 

jtf*tAx**^.Aft**iL*^ - jr. >» ^ * & # 

^- - > ^&^T&> f ft & - ft & ^ ~ ¥ 

L & $ •] ^ db i£ # i£ #J % dr -f± & ft jfc # ft ^ b ^ #7 ' A 
& B& -fit 5. ^ • itb # -ft t # -ft # A ^ * 'ft ft 4l -ft 
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3L » Mtfcifl (9) 

4h ' i% 4b ^ tfa 4L # ;t #J & ^S- AC > Si - 93 - J© - g$ » # 

NR' • R ' J5,C,_ 25 • C,. 25 « * ft & 4l # £ 

$ - T & ^ jl t & ^ e. * - * A & #r ft 

m. m & v & & & m it & ^ & m %. m m ^ *\ & & 



(1) 


RM • L a 


(2) 


R n MX 2 .„ • L a 


(3) 


R n MX 3 . n • L a 


(4) 


RMX 3 • L a 


(5) 


RM(0)X 2 • L a 


(6) 


R„MX 3 _ n (NR' ) 



& lib # 4b & ifo t 4& -fi * * * )fr S£ it 3, 4L tn 4b & M ' 

£ +M $ #i > #>J *» - RV • L a • RVX • L a - R 2 V • L a • RVX 2 • L a 

• RVX 3 • L, • RV(0)X 2 ■ R V ( N R ' ) X 2 • -kifc^lb^^t^te:^ 

&&Hb^^4oRV -L a ^RVX 3 • L a • 

&RMX 3 ;&7f:4L4b^4&4L#J£"fcf & ^T?'Jft^*(i) 5. 
( xv i ) : 

( i ) =. |L 4b *i /X — -J# &t 
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2- * (io) 

a -ft m. ft — n m ^ n ^^^^^^^a-ft^^.^-^^ 

it & m> m & ~ M > =-ft.4b£i5:&^;£^;l*#L » iL ft, 4b jj? 

^-a^b(^&^^^.^&)^ . ■= & ^ b ( i , i - — t & 3 & ) j$ 

' ^-IL-fbCS-AA)**— » =- ft. 4t ( 3 - ¥ & 
-3-^.&)m^ — *l - ^ II 4b ( ~ & ^ m ft ~ *fr #i it 
^ftMt(=.¥&¥^:l&&.4t/5l — . 
Ciia> jRL'Tbl, 2- — - Jfr 4^, f /£ ~ &i 

Jl ft, 4b 1 , 2 - — 4^ f/£^^lft4L & 4b (l,2-~ 

**:&)*L - ^ft.4b(l-2,i-2-¥^.^/£ — 
M - & 4b(l- f £.-2- ft & 3& ft ~ *#r & ) $l - J=- ft, -ft ( 1 - ¥ 
&-2-if if » =L ft. 4b( 1, 2 - ft ( =. 

¥&¥#*£:&)f;£ — * =«lft(l-f &-2-*( = 

If ^-if 1)^1 - ^-ft.-ft(l-T4t-2-¥**.3*/X — 
&l > -H.ft.4b(l-f;g.-2-(2,6- — ¥ & & & ) m ft - & ) 

(iib)=.ft.^bl,3-— -*.«,3*^^.^^, 

=. ft. 4b i , 3 - — - & & /X -=- in ^ m ti & jl a -fb c i , 3 - — 

A ) <n » ^ft,-fb(l-^*-3-¥*-f^-=-^D 
in > ^- ^lb(l - f &-3- ft ft ~n in ^ iL ft. 4b (1 - ¥ 

&-3-=.T*¥^fe4t«^^#4t)4Fi » =. ft. 4b ( 1 , 3 - ft ( =. 
¥ & Y fa & ) m ft - n in > =.ft.4b(l-¥l-3-ft(=. 
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2- - &WtLBfi (ii) 

& %ift~)$ =.a4b(l-f&-3-/£, 

& m ft — & ) &t - ^.iL-fbd-fA-a-f^tA^A — w*.) 

^ ' -=-*.'fb(l-f4t-3-(2,6-— f^^it)^^ — 

(iii) ^-IL'fbl,2 > 3-=.-#L-ft3iE/X— 

^ a 4b 1 , 2 , 3- JL - ft 3% ^ ^ M 4l *l & # J= a 4b ( 1 , 2 , 

3- =. f 6l • 

(iv) =.|S,4bl,2 f 4-=.-*t-ft4E^^#Afi 

.= a 4b 1 , 2 , 4 - il - %l ft m. ft — M M & & =. a 4b ( 1 , 2 , 

(v) m %l ft & 4h 3$. fi. — #jr M 

?3 %l ft J= a 4b it ft — *ff 6L 4L #J & # =. a 4b ( 1 , 2 , 3 , 4 - 
raf^st/k^^^)^ , a=.|L -fb (1,2,3, 4-w***A — 

( v i ) i 3*. ^ ^ _= & >f b j& ^ ^ ^ 

jl & ft ^ =. a if # — 6i ^ *j & # =. a -fb ( i ¥ &m ft 

— 6i * iLfc4b(l,2,3,4-wT&-5-#.&3£# — 

*L)A^iL'fbl-f&-2,3,4,5-w*A.33t^j=.*if4t)6l • 
( v i i ) := a 4b ep 6i 

( v i i i ) M Jfs. ft ^ =. a 4b Ip & 6l 

«. 4^ 4l j= a 4b fp & 6L 4l 4?-J & a 4b ( 2 - f & gp £ ) 6L 

A=.a4b(2-=.f&f^^^|p^.)6L • 

(ix)dft*JR 1 *.*t4<,4b^'*j(i)J.(viii) t a ^ ^ flr 4* ^ * 

s$ a - — $ a a = 
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X- - tttWtsLW (12) 

^-^^.^(^^a^b^;) - f H it 4b 3^ ^- #a - li 4b 
-SO ' a^b^^^-^M^c^^^) . — KL-fb^^-^^* 

^ ft & - ^^t^ — int * # ^. ** *i . * ^^ft — tMbst/s 

*f $l - 

(x) #J|M^4b^$Ki)j.(ix) t ft. ,£ #r *?■ f & 4b 4b ^ #7 

(xi) &iRl^#j||ii f^^,*-i$.#^-fb^^ 

jtb 4f 4b ^ ^ 3l 4*J ^ft-itd = TliD - f & ( 
?7 5 -m^,^^&)^^^L * ~a,4b(3Sj=T;&g&J£) — 

Br) — f &( W f 7? 5 -^*— M • 

( x i i ) # f & 3*. 4^ 4b ^ #7 ( x i ) + 1L # ^ # ^ f & 4b 4b 

(xiii) #^^.&^.^4b^^(xi)ta^^^f#^-?-^*.4b 
* — *& ft 4b 4b to 

(xiv) #?^.^.4^-¥-^4b4b^^(xiii)/ s /f#^4b^^ 

(xv) dtt»«f4t*'ft'fb^4fe(i)J.(viii) t ft. 4i flr » 
8$ 4b 4b ^ ^ 

tt J© 4b 4b ^ 4& 4i #j tL & %l ft ~ g. ( ^ 1® — t> & m J& ) 
ft. 4b ^ * — » ft 4b Jf ^ & ( ^ 
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3L - &WiSLW (13) 

1Mb — ^&.*JK)*i > — $L i% ft ~ *(j> SL 

««. * — 1Mb (=.T&T^*fcA*,£ — Z*&»«) 
«n - — & 4b ( =. T&?^;£&^/£ — ^AKJMt 

( xx ) H f Ilii^fc^^(xv) t a « -7- m # f & lb lb ^ 4fc 
£a - — **&(T#-)*i * * /£ — i* *.( — T *i - * A 

- 4t # — ^ & ( M ) ^ » * T 

— ^^.(^)^l 'l,3---T**/5l-#*(*)Ai » 1 - 

M * if ifU-^^(^)^ * 3- f & f ^ ^ & 5f ^ ^. 

1.3-*(£f A-#4(*)ft - ep & ( # ) 

fti(itTi)( = f isi)^ ^ & # n 4.(1, 4- ~ & -ft 
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5. » &WiSLW (14) 

*)(^.f*JH)<n > — ;!# &(2, 3- .r. f |#TI)( = f 

* R„ MX 2 .„ • L a (3£ tn = l)^L7r:4L^b^^74Li^^^J & & A % 

£-4tLO-3&&m,4iLj&&% + . i ^ ^ a . * A ^ ' -Jffi & 
4° f * ^ # & > ^ & > #r & ^ ^f^f^^&&^=.f 

4- & 5$ & * ■ 

* R n M X 2t „ • L a ( £ tn = 2)*^ ^^b^#;i# t#J t 

st 4r o. 

"T & R n MX 2 . n • L a * 7F <fb ^ #7 t^.B&'fit«4L^'fc^J 

^ - m - m - m a m « *t # a& <t «t t 4£ * ^ ^ * >«■ 

* R n MX 2 _ n • L a ( £. tn = l)*^4L^b^^4L#^:^J & 

°£ ) ft > A.(f*.*ft/X-J*Jt)(E9fi 1 i^^)< R> . a ( l , 3 - — 
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i ' &<ftiSLW (15) 

•*) to * feCif » «.( ^- T «■ 

f ^^If A^^)^ - It ( 1 , 2 - ft ( ¥ & 

T^^&)^/£~*fc£.)(E9lL#:iij)ai - ft ( 1 , 3 - ft ( =. f & 
? ^ * ) 3f — *fr & ) ( us 1L c& ) in - It ep & ( & o£ ) 
*l * ft(2-*P&.Sp&)(rafti#='fft)$i- 1(2- = f|f 

£.( f «. Ht A — « *)( $ T & S£ &i . 

* R n M X 2 . n • L a ( % t n = 2 ) ;& tf ^ 4b ^ 4fe ^ # ^ fr) & & ft J* 
— * £n > 4t ( T * * /ft — ** * ) *l * ft(l,2--=-T*4l 
/£ ~ *ffr &i > *(1,3- — — * ft( 1- T & 

-3-f&^^,— > ft ( ej — > ft 

(5. f 4« A - > ftC^^St^^^^)^ . ft ( jt 

ft&^/X — * ft(*i5*.3£/fc^*lgr;&)ai * ft ( j£ T 

& *t — &l » ftC^T&Jt^, — * A) *l > ft( # ~ T 

& m — ^ ) &i> . ^(^^T^rn^. — ' ft ( i - f 

**4k)*l * ft(l- — f&.JBr&C&Jfc/fc^flfr 

& ) m > ft ( i - — & m & & m ft ~ >)% to > ft ( =. ? & 

f ^ & *1 * - n & ) in > — ■ | F4&.a*e,:£.i|t&^-** 

(1.3-ft(=.f*T^*fe*.)3«^^.^4|.)^ . gp & Jf< A - m 
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3L - &Wi$LW (16) 

m. & — m > ^ s & id - ^ ^ & ^, - Hp & ^ ^ > *r ^ 

& 3£ * &i ^ — fJ6.f^*fe4t(3»A — ** 4fc T *. JK 

* R n M X 3 . n • L a ( & + n = l)/*r4t^4i4b^4&4L#£W & # ~ 

&t ft.^b(l,3-— T4t3*/fej=-*t4t)M » — lUt ( 1 - T & 

-3-T&m^.=-^&)^L - — a 4b ( i f & — £i - 

.^a^bc^f & r v & & ~ m & ) &i - - & 4b c i , 3 - * 

— - ~ it 4b Sp ^ £i - - a 

& — il ^b 2$ & m a n f & 3£ ^ lib * ^b ^ t a & * m # ^ 

— ? & 4b 4b ^ • 

* R n M X 3 . n • L a * 4l 4b ^ 4fc ^ * -fe fr] tL & & tR-SLX^tt 
* T ^^ia^Sit** 0 jtb # 4b 4fr ^ #J tL H $L 4b S& J& 4b 

4fc 4Mb ( I = TliS) - f & ( 7? 5 -3*^.^^^)^^ 

*y *fc &l ■ A # f & Jfc 4^ itb # 4b ^ #7 t a * -T- flf # ^ f & 4b 
4b #7 ° 

* R„MX 3 . n • L a * 4b & to 4^ & 4& 4?-J & # # A 4b ^ *» 

— ¥ ft 4b ?t /£ — * m — ft. — ( * ^ ft 4b to ) » ^ /X 
~ &i — ( % ^ T ft 4b to ) ^ * ft 4b 3* A ~ . - T ft a 
4b it /& — *L > ^- ft a 4b Jf. /X ^- ^ M - # =. T ft a 4b 3f< 
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3L - (17) 

& R n M X 3 _ n • L a & tp: 4i 4b & #j 4l ^ 4fc #J & # ft 86 J© 4b ^ 
*»"(^# — — z, a& J&) M — - 

* R n M X 3 _ n ■ L a * TP 4i 4b 4fc 4i it fr) tLtem&k&to-fr — 

a-fbm^^-^M • ^ ^- z, m & * — 4b * a — 

& J3& fit 4fr • 

* R n M X 3 . n • L a ( tn = 2)*7F4i4b<^#74i^J & it 4b 4b ^ 

-fb£(l,3- — T&^/£ — - ft,4bft(l-T*.-3-?£. 

^ /fc — & ) in - H-fb^Cif^Jt^ — #&)#L > H -fb ft 
(^.f*.f^«jt«/X^.#&)^ > ft.4bft(l,3-ft(=.f* 

* a-fb^ep&^L - ft. 4b St (2- f 
&EP&)ifL- ft.-ft«(2-=.f&T^^&35&)J&.8lft 1 4b — 
55 & #L A # f & % 4^ itb # 4b ^ #7 t ft. * flf # 41 f & 4b 4b 

* R„ M X 3 _„ • L a ( & tn = 2)*7 F 4i4b^^4i^.4&4?'J & # f H 
4b — SR. /fc — -m Al - % ft % ib — 3* A — *f #L - | = T I ft ^. 
*X # ^ in - & a 4b — # /£ — #i > m. & sz. 1$ & ( jr. ^ 
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i - & B fi-3LW (18) 

( ~- je. ^ ag 5$ ) m - 

AR n MX 3 . n • L a ( * t n = 2) 4b & 

R***T^«l*S.#sfc#*- • & # 4b 4fc 4i #J & # & 4b 
4b -S* 4fc *o ft <fb — ¥ & ( ?? 5 - — *£;&)^;&4ftilft'fb — f 

^1- ?/ 5 -f ^-^D^j^M > A H f & if*, -ft *b 
* 4b ^ t a * -f- /Sfr # 4l f & 4b 4b & fyj • 

& RM ( 0 ) X 2 * ^ ^ 4b ^ # ^ # £ #] & ~ ft 4b 3* /% ~ 
ft & > - l.'fbfl.t^^jiifr^la * - Hft(l,3-i f Jt* 
/fc -=.***.) ft *l » — ft-fb(l-T*.-3-f*3*A — J*A)ft 
£a * — a^b(if*m/ic.— ^&)ft^L » — iL^bC^f If 
^ * /X — & ) ft M - — ft-fb(l,3--St(=.f*f^*& 

&) ^ ;£ — *ipr & ) ft 4H, » — ft 4b Sp ft &i » — ft 4b ( 2 - ? & 
E[5 D ft M - ^ft-fb(2-=.T&f^^&Ej5*.)ft^l^^-t. 
4b 15 & ft *i - 

. &RM(0)X 2 *^^4t^i&^£.*fc#'J & # f & $t -ft # it 
4b ^ 4fc t ft Ml ^ m # ^ -=- f I 4b 4b & to - 

*RM(0)X 2 *^^L>fb^^4L*^^J & £■ tRAX^'^i 
,E F^*fc&.s.4aiift# • ifc*Mb^4fe*-tfie.4*ft4bSLJlMb£- 

4fe ) # ft ft • &#T&*ftilt#4b^4fetJL4i J ? : /*r*f-*- 
f I 4b 4b 4fc • 

A#4b^#^&te«&te~?ft4b4t/fc — i*ftft. » 3* A 
^^ft^L^-CIL^a-fb^/) , ^LA — **ft<n— (ff'^-Tft-fb 
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3L > (19) 

> — 3£ H 4b *I — %&l - ¥ ft IL 4b *X ft £l * 

^^aa-fb^t^^^^^i - 

itb # 4b & Sfo ^ £• ft, M & H f&^.^^Tife^-^'fb^^ t 
>» -f- /9f # ^ f * 4b 4b ^ « 

iit^^b^^^^j&^c^^, — — z,a»)*.<Fi * 

— — » « /X — *.)( ft 

j=.- jl 4- as a$ ) il in ° 

& R n MX 3 . n ( N R ' ) * 4l 4b ^ 4fc 3: 4# Jt #J ^^-ft^bt^^ 

fli > — jg)ia ^ — 

IL4bJt/% — ^;&(2,6--=-¥&;£^i£J§£)&i « — a 4b *t ^ 
^p^(2,6-— -^^^^L^i£J^)M^ — H 4b — ** 

) &l ^ — a 4b (1,3-— ¥ — ^^)(^& 

£ &l - — a4b(l-T&-3-f^.^^ — ^ £ 

< - i^Cifi^^-jf 4)(^|SJg)Ki * j=- a 4b Hp 
&( 3£ & £ ) M - — a4b2-f^.Ej3^(^^^^)^i » Bl ~ 

* R n M X 3 .„ ( N R ' ) * ^ ^ 4b ^ #7 & ft #4 & 4£ * R it X ft- « 
A f ^ & 5. *i ii & # - it # 4b ^ 4fe 4l m & & & 4b tt S$ 4b 
^4fr*>&4t(£=.T£.fi&J©) — T & ( ?7 5 ~ *t — 

fttil^-flrlHfi 4b 4b ^ #7 ■ 

* R n M X 3 _ n (NR')*7F^L4b^^^^4fc^J&.^^-tR' ft « * 
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i * frWSLW (20) 

¥&fo&5-te5$,&# • itb#4b^$7^#J&#|L'fb£J5£>fb<£- 
#7 IL 4b — f & 77 5 - 3£ A — * £.) ^ ^ & £ J©) #l * 

ft. 4b - T E9 f &- ?7 5 -5t^-=-^&)^^( f ^S^) 

*l ' AUT&Jfsc-ftit^Mt^^t & 4i # ^ ¥ * 4b 4b ^ 

« ) > ~- & ft IK 4h m. & ~ &i ^ IHb 4t # — 
^)(^^^&) ^ ( *t — ^ — ^6&^)^l(^^S 

HL^^L^^-fb^^^^fi&^i^^^-^^j ^ ra ( & ) m m. 

ft " ( IL # S£ ft - ra-fSlC^lL^S)^^^ - #1 

( ^ Il ^ ^ ^ . ralSCra & 51 ft - E9 4S(s.|L 

^ &) ^ 5£ ft > -fHI ( C3 ^ f^^&)^§^^. > E3 i® ( 3 , 5 - 4fc 
^ftf&^^^S&ft - E3^( f > E9 « ( J=. f 

3£ &) ^ S£ ft - ^^*(ia^&)^§^^ > =.( jzl & * 

^ S£ ft > =.-j-£L4b4fr-7,8-~-fr& + .=.«ilJSfcft » 
E9^ 1 <^s£ftii^& i ^&&ft • 

^ - 3r & - ^ 4 f f^(B) t t ^ * # SUi I f -f ^ 

^tf^t^^tf^b ^ #7 ^ 1% * -f" & & it ft J* 

* H it ft » > 4£ ft # ^ > $j ft » * A 2. ft * ^f- 
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i - &W?jLW (21) 

&mmm^&j=-%LK^&&i%_Wimm j f- • j= i\ ^ ^ * ^ 
m m m ^ & w & te3L%L&.&mm^*pj=- ? ^.^^^ 

^ ^ J= L, & & m m -f- - =-^^^.1^^-^ » ( & T & ) I* 

N-2, 4, 6 - 3L f ^^Jgitft^^A — *&&£cl^^^4n~( & 
^*)«»* J ?-iL— ^tE.*^!**-?-, " Iff ^ ^ ^ i # t #J 

) ^ i£ J£ • Al,r-— f4t*P«B9-llH(i|L*.|t)«!Sfe* ° 

jtb # m> -ft & & -»r j-x as ^ * — -t. ^ & 3- ^ ft 

^J%*.«-««4Lil«-(C)4Lia«8*lJ.III«*7L*^**A- 
%4b&y33LWtLft%%kS8 4b&y] * # A « 4b - * 4$ 4& 

4b 4- #7 * 4b -fr&iJSLji&m 4b & • /fc^(C)4L*7/^ 
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i ' #W*M8 (22) 

- 4 ^ £t - #r i£ - = f 4T^&4« * * -2. T 
¥ & fa & ¥ & M - — T ^ ^ - - -r. & £| > 

& - =.?:&. #g > £ ^ is - H- T iS » & & iS > 

^- & #s - ^ ^ is - ^-^^msL^-^^m ° 

& 4b & & i 4b m -to 

4b z> &m - $L4bT %>m - H 4b — T 4t <S » H 4b - ^. is 

a-fbte-^^AiSii — ILlb^&iS ■ ^^^b^^^r^^fb^ 
^a-fb— Z,&&,£LA.4b4Z%-Z,&&° 

4b&fo*%L4k#%!%$k&4b&Mi - 

# Js, # afl &^(C)4L#;jfc*g4b'&-4fr4L#Jfc£.J ^ il 
& is *7 =. f & is , =. Za & IS A JS- T ^ is » * A is * -fb m 
^H-fb^f^iS - H 4b — £ ^ is * &4b4&%-&&.te2L— & 
4b Z,&&ZL^4btm&.4b&®]-k° Si 4b ~ 6 A IL 4b 4£ > 

& iS - 

m & ( c ) - ft^r 4t m & m & ° m ^ n. & m fa • *r «. 

R&#$k£8 4b&ttiMm£~ffl£-te%:ffim^-g- • is of *t ^ w 
& # * it ^(-Al (R" )0-) n * ^ & iS m fa > A m. fR is H§ 

**; • * tR' * ^c,. 10 m & • *-stu4^^a/*«&il*.^*p 

* 4^ • tsj4.n^7F^fe^5 > #x 4£ ^ -fo 3* 1 0 4l & ^ £ • * 
R' 4t * 4lC,. 10 «44^Jfe^f4 ^ ' ?3 & & H- T » 
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-S. - &WT}LW (23) 

# ^ ( A ) ^ $ &^#^4fc*|-'ffc*;&f&-(B)4L#^--fb 

^^^J£^ttJ&te*l:0.1ji.l:10 > £f ^1:0.211:5 ° 

#*J&#(A)^4frJ^S*^4fe##*;&#(C)4Lil*!* 
l£.lll%k?t-%3L%m£:M -ft ^ 4fc g -3F tt & * 1 : 0 . 1 JL 
1:1000 • J££*l:105.1:1000 • 4M£*1:105.1:500 • 

tfc Jb 0 . 6 6 5 5 ■ Jtte*0.75.1.54M£*0.85.1.5 • 

fi«*l^i*>A m ^ £ 4* *t BL #J ■ -fa ^ Rfr _L ■ « ft 
fM « T S f ^ ^ a ° 

l)«&^(D)^^;&&^:^&jtej=_^4b^4fc#ttJ&*tt 
#Aft(A)H*ft(B)4iA % ^ 4fe t • 

it i& a ^ t ' — ^-fb-^^-^-ii^"^^^ 

^tJ»A o ^ ^ £ ^ ^ jjg ^ ^ ^ ^ ^ JJt || ^ f V. ^ ^ g£ , 

**6^:ft4b^4fc#tt^#je.4£l,3-T— * * 1 , 




* 30 I 



i * &WtiLW (24) 

3-^.^-^ *2-Z,*-l,3-T-=- t$ -2,3-— f&T— *fc > 2- 
f & ^ *$ ^4-7g./£j=.**it2,4-2.^*ij!r ° 

#ftj&^-g-£^3£iifc#;l**£*»Z,*fr » » T *$- 1 * T 

**-2 - » A #-1 - 4- f A » ^ *?fr 

~ ^. -5-'H'Z**(r-2-l*-jJc^ flfrill, 5- 

it ) ° 

? * ^^-f^L . jis «f a *i je. e. *t * t a » ^^.A^, 

- 2 - T *flr A & ^ - 2 - T ' m- #J *» 4ft ■ 4fc # - J«j* A 

35. * g'J - 

-fc * # w t ■ *p ft * . ft & — n ft & & n & % 

^^^Ii^500 *^^^.^^i^l2^^20 o C^l a t m . • H -ffe 
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3L - &WTsLW (25) 

^^^i§50 $ ^^^i^l. 2^-^20 °C iU a t m . » 4* ft 

^0.0055.20 dfeg^i&O. 0001 5.0. 48ff^20°C^l atm. ■ 

^^>^^feft^-100 o CJ.120°C ' H ft & - 5 0 °C 5.120 
°C > # ft & - 5 0 °C M. 1 0 0 °C • & & b£ ft & ft * 2 ^ * S- 1 2 * 

ft Jb 3 0 ft 4£ 5. 6 * Bf o 

* & ^ ^ 4& # it & - & ^ r-i ■ -g- - & st m 

■ko m # ^ A. M .«f jL 3t o ,j& 4£ Hf- • ^^tt^Iijtff 

^*^^^*4Lffl it^T^±-«**l,2-.^^-^l:^4 
5.30% • & ft 5 JL 2 5 % - It ft Jb 5 JL 2 0 % • ft & 7 5. 1 5 % > 
*K 3, - 1 , 4 - & ^^4^65 595% • 4it ft ^70595% • It ft & 
705.92%^^ ^-l,4-##^f ^ ^^i§5% - *fc ft -fc * *& i& 

^ ft % ^ « _l m. ft *l i & m u ^ • m & & & & % t 

^ffi^^^jM^ • * it * $L & m- *k • * m w> m & & 
M ft U W ° 

* # m 4^ * ^ * - *t^30t f ^t^su^a t 

# & # i£ #7 ff#GPC«!l£^**^Mi ^^4^ 1 0,0 0 0 5 
4,000,000^^T.^^ - 
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3L - #Wtt«fl (26) 

*#*#9iflraL;fc^3fcT— *** ^T cp /ML lf4 tb Js, 2 5.6 • 
^4^2.515 • *+^100°CTT cp ^f^3g.^$fe5. ' ML 1+4 

% n & » jsl ° 

& % m £ T — ft ^ f ■£ m- «t ( T cp ) ^ 2 0 5. 5 0 0 ■ ft 

£30 5.350 - 

# ^ *. t — ft n & m & ( m l 1+4 ) & 1 o s. 2 0 0 • & ft & 

20 5.10 0 ■ 

# m « T -=- ft ^ ^ # • *4t*30tf*t*«4LBI 
3f ft #^0.15.10 • tlU0.1£5 - 

itt # * r ~ ft ffl ft & 3£ z, ft -4l * * st f m . • 
^1 5-60 • & -r ^. ■ & ^^^|^fes^fitiiT 
- m^^r > ^ is * ^ & /& ■ ^^^^^#^iaii^t^r 

it ft & 3 0 & 5. 1 2 0 ^ *t ° #ift&<^B£r. , j*£ifc_Li£#;tf&K] 

fX ft B$ . £ J* J£ & # * ^ * * A » T f 1 ° 

ffi^^^^^f^^40°C ' 4& ft Js, - 1 0 0 °C 5 4 0 °C • £ ft 
-50 °C i40 °C T ^ I- « ^ « ^ ^ # ^ T f ife • & ffi. 

A ifc JL i£ # *t 15, S « ^ a$ - ft. j£ £ ^ ^ £. 4a # 48. *t T 

T «fe ■ itb # > ^^^fS^-^Bfifeeivit ' it j& « # « ° 

^ 3£ . J5, 5- B$ "ST # ^ - 4&#^^&<^^fL**X 

ft>%&^M^^^ffl4L^-|fe^ft'^20 o C&l atin. T ^ « 
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X. ' ^tWiSLW (27) 

0. 005 520 £ n ^ ^0. 0 0 0 1 5.0. 48 ff- • 

ifl§i|-tJXT?'It*Jf^ • -fa ^ ^ * m fk *J • 

^ t — #^«t*.«f^A4i4t^<jL«i4fc5ti»^#f- - ^ -r 

4i • ^T — ^ ^ ^ t ^ 4 f * ^,-1,4-^^^740 cm" 1 • ft 
&^,-l,4-jS#^^E.967 cm" 1 A. *M , 2- J# ^ 91 1 cm' 1 7 I t 

M ^ ^ -T- i ^ # 4l tf ■ $J ;£Mw/Mn 4i tb • ^tMw^ffi 
^ |: 6 ^ ^ ^ # ijl ^ f #GPC ;1| ^ ^ f f ^ ^ ^ -f f . Mn 

& T ^ ^ 4i 0 # & £ [ 77 ] % & 3 0 °C T ^ f *. '?k t « 

& ^ 4fe 4l n JL $b & ( ML 1+4 ) # # * J I S K 6 3 0 0 m £ • 
* & 4i f # ft (T ep ) ft # #2. 28 g & ^ « ^50 

mlf^t ' 1425tTa*JIS Z 8809teffl*fc&*f-#iE.# 
^^LftHCanon Fenske ft tfNo. 4 0 0 JJ* £ ^ 4fr 41 ? £ * 
>& ^ 3fc ft ^ 3*1 ^ so >j>.J ^ o 

1f fr] 1 5 14 

^4 0 0 ml (248 g ) 1 , 3 - T — j#f Al.5f g 1^(4 t 

a* ia^^) - Mttfc«t • $ a. » *. c Hj o ) ^ 

*f t ' *>^U^ • « «, -^^^#30^^^^,^^ • Fit 
ft • «^20°C Al atm. T H £ f ft 36. $fr tf >3J X 4L2 0 0 ml 

& £8 ( 1 * g ^ /m 1 f ^ >£ ) «, ^ 4& t • 3 ^ 4t ft ■ W 
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3. - %tW1$LW (28) 

0.8 ralil&'fbsfc/fc— &i(CpVCl 3 )(0. 

ft ) M ^ BL & %i t • ft & J» 4 ml=.:£3l^eg'fee(3.|L# 
*O^S£ll(Ph 3 CB(C 6 F 5 ) 4 )(0.0025*£^/ml f ^ /s. 

1 #r 7F ° 

*. ^ ft ' Jff * ^ # 4Bt *2, 6- ~- Jf£ =. T & # & 4l Z, 

• imf J. « tit ^ z, m t « »t jRt * ^ to ' m ft * ft # ia at >& 



l 





H 2 0(D) 


TEA (C) 


TEA/HbO 
(C)/(D) 


msum 1 




(Mum 


mso 


i 


0.12 


0.28 


2.33 


30 


2 


0.12 


0.3 


2.50 


30 


3 


0.12 


0.34 


2.83 


30 


4 


0.12 


0.36 


3.00 


30 


5 


0.29 


0.46 


1.59 


30 


6 


0.29 


0.48 


1.66 


25 


7 


0.29 


0.5 


1.72 


30 


8 


0.29 


0.54 


1.86 


30 


9 


0.4 


0.6 


1.50 


25 


10 


0.4 j 


0.66 


1.65 


30 


11 


0.4 


0.74 


1.85 


30 


12 


0.68 


0.82 


1.21 


30 


13 


0.68 


0.84 


1.24 


30 


14 


0.68 


0.86 


1.26 


30 
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X--&W1StW (29) 



2 









(R) 


(emmn.y.h.) 


i 


37.8 


18,900 


2 


62.9 


31,450 


3 


50.1 


25,050 


4 


33.0 


16,500 


5 

. 


24.0 


12,000 




75.9 


45,540 


! 


53.6 


26,800 


8 


44.5 


22,250 


9 


74.7 


44,820 


10 


69.4 


34,700 


11 


59.5 


29,750 


12 


46.1 


23,050 


13 


64.5 


32,250 


14 


58.5 


29,250 
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3L - %Wtm (30) 



*3 



■mmmm. 




««*Sf?K%) 






1 2- 


i 


2.05 


88.0 


0.8 


11.2 


2 


2.23 


88.1 


0.8 


11.1 ! 


3 


2.03 


88.0 


0.8 


11.2 


4 


1.70 


88.1 


0.7 


11.2 


5 


2.12 


88.1 


0.7 


11.2 


6 


2.51 


87.8 


0.8 


11.4 


7 


2.00 


88.0 


0.8 


11.2 


8 


1.80 


88.0 


0.8 


11.2 


9 


2.46 


88.6 


0.6 


10.8 


10 


2.24 


88.6 


0.6 


10.8 


11 


2.10 


88.4 


0.8 


10.8 


1 12 


2.00 


88.2 


0.6 


11.2 


13 


2.21 


88.0 


0.6 


11.4 


! 14 


2.15 


87.8 


0.8 


11.4 ! 
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s-^-frwtsLW (3D 
it fr] 1 5 MAS 

Jf* 3 0 0 ml f * 4 0 0 nl« ^,-2-T^^300 ml (186 
g)l,3-T-=.*lfr&/U.5-#-ftjg H ft ( £ t £ «t & ILa^ 

-ft ) • tti «, ^ - & m- #. ( h 2 o ) *7 >fo ^ & t > *> 

* 4 flf - ^a^4fefit#30^4t#it^* ■ fit & ' « 2 0 
°C &1 atm. T m tt> f * 3ft. f& ft *J 5t 4l130 m 1 ^ # # & &, 
^ ^ & M H ft > * 4 flr ip * jft ^. & £S ( 1 * 
4/id1 T $*jft)*iAj£^ft t - 3 ^ 4t & • #1.6 ml m. ft 
— ^ £.( ■£) &L(CpV(C 6 H 6 ))(0. 0 0 5 * & J^/ml f 3£ #L ) ;&o ^ 

* ^ + • & # 6 . 4 in 1 iL ^ £t E9 ffi ( i & & ) W St A 
( Ph 3 CB ( C 6 F 5 ) 4 ) ( 0 . 0 0 2 5 * ^ 4/ml f *#»);&o^iJE^#j 

t • & % ^ 4*7 -fc 6 0 °C T * fa %L & 3 0 4fc - 

si^^^^^^^^o^^^t ° & & » & & n ^ a ^7 ff 
^ • » i * ^ a 6 i t a i $ ^ * . m a «t 



4 





H 2 0 (D) 


TEA (C) 


TEA/H z O 
(C)/(D) 








(#H) 


15 


1.0 


2.0 


2.0 


30 


16 


1.3 


2.0 


1.5 


30 


17 


1.6 


2.0 


1.3 


30 


18 


1.5 


3.0 


2.0 


30 




* 38 ^ 



3- - &WT£W (32) 



^5 



nmwm. 




60 


15 


52.5 


16 


46.7 


17 


38.4 


18 


47.9 



^6 





[??] 








1,2- 


15 


1.62 


87.9 


1.4 


10.7 


16 


1.54 


88.0 


1.3 


10.7 


17 


1.38 


87.7 


1.4 


10.9 


! 18 


1.52 


88.0 


1.3 


10.7 



#- # frl 1 ^_ 5 

" ) #. a # t *j & # $j £ - 
%j ^ m & 

^Ad-fSfl.Ofl-l.a-T- # * ^ 1 . 5 fh 3fe * H ft ( * 




^ 39 I 



i ^ ftWttW (33) 

ft ^ to m t • m & & & to m &3 o & m & & - & & 

#«J ffl Ka r 1 F i sch er g. If j& 4l 7 Jc ^ * ° T — t * 

& ft. ^ >fr & t — t #. * #1 i =k. fa ^ z„ Mi 7 jc M 4l M. 

& tf % & * ^ * - ^ ^ ^ ^ 7 jc ^ ft ^ 4 mg • 4fc & *t 4fc * 

tf % T ?'J ^ #J t ^TEA/H 2 0 it ^ • 
t. n 1 9 2 3 

t ^ g a * si a J*. ) • » ft « & *h • m ft m * *» ^ ^ 

ft > « ^20 °C &1 atm. TH£^t*fl6.&it Al £ -^200 ml 
^-*^lLt.^A.T — ft • & • J^*8/9fjF4L*i»=.Z, 
4^(1 $ I 4/ml f ^»*) *i Aif 6 ^ ^ t • * # 1 0 ^ 4t 
ft ■ »2. 5 ml =. ft. -fb * A — *l(.CpVCl,)(0. 00 5 * 31 ^ 
/ml f A10 ml =. ^ §f ej «( 35. a * &)(Ph 3 

CB(C 6 F 5 ) 4 ) g£ ft (0. 002 5 * g JF/ml f'#.*.*)##*»^ig. 
& to t - *i * 9 flf * - & ft a ^ & 4 0 °C T 3fc * 3 0 ft 
It - 

& ^ ft ' »*«-**«t*2,6-^.-«=.T4t»*»^.Z, 

afc-#£#7ife^z,# + «ifc*tfc^4fc - i t 4 t I il & •& 
1f 2 4 2 8 
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i ' &WfiLW (34) 

*1.0fl,3-T-^J| & *i§ & ^ 1 . 5 ff- & £ S * ( * 

t4LSH*ILIL*.^) - 4fr • Et ft ' a -&20 °C 

A 1 a t in. T H & ^ ft * ft t& tf *| £ 4l 2 0 0 mUff 
^ T ^ *fc ft = . tt^8^ff*4Lif = ^|.|g(i||4 

/ml f ^ j£ ) ^ >& ^ t • m ft m % ^ 4fc # 1 0 ^ it • 
ft > « * 8 //f 4l * jff 7 Jc ^ ^ » <£■ jfe ^ # . ##303* 
Aft ' *2.5 ml =. a <b *t — J* &L(CpVCl 3 )( 0. 0 0 5 * * ^ 
/ml f |:»iTO &10 ml %-&&$kim<m(5-$L^&)W&.3. 
(Ph 3 CB(C 6 F 5 ) 4 )( 0. 0 0 2 5 « * 4/ml f 

#7 t • *» *8 #r ^ - ft ft % ^ «7 -&40 °C T t * * ^30 # 
A ■ 

* * ft > »*4fr***2,6-.^-*.= Tjfc#*lfr*.Z,# 

« ° ^^^l.%^tf^*9>5110 • 
fcb frj 1 3. 2 

«. S3 * *|1 9 JL23 *-3L^*T«-lf|-*:frtt*jl,3-T-*** 
* 4Ll , 3- T - *$ - ^l2 0 °C iU atm. TH^^5t*>^Lt&tt 
*l £ 4l200 Bl4L* J» JS,«,f Al,3-T-#rt • £ ¥ • 
2.5 ml =. H -fb ^ j% - # #L(CpVCl 3 )( 0. 0 0 5 * * Jp/ml f J£ 

) ^ 1 0 ml^^:^^^Tzg^(ia^&)^S^a 
(Ph 3 CB(C 6 F 5 ) 4 )( 0. 0 0 2 5 * * ^/ml f **>fc)#/?i*i^«>^ 
4fc t ' £ 9 #r it • ft ft ■ tt*8/^^4Lf)|z 64^8(1 | 
^^/Jil TI;^*)*>Ai t ^if • t #10 ^# t • a ^ 
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JZL - «-«¥m«fl (35) 

■&4 0 °C T ^ *fc ^ 3 0 3- 4t - 

«. ft ' 2, 6-— -$=T^f^^^6S| 

**fti«i^**jAi* t " jr ft # & s ss a # # a ■ 

J»l^^AZ,^t«j5tiSiK^* • j& ft It «& i£ *£ 

bt jfe fr] 3£4 

fife- T «*8/9f7p^S:*i^=.Z,^#s(l t f £ 

«. ) « *h ' 4£ a?, * #j 2 4 S. 2 8 ^ $ • fit # 1 0 ^ 44 ft - ^2.5 

ml=.|L -ft M(CpVCl 3 )(0. 005*£jp/ml 

Al 0 m-1 ^. * 4fe * » w « ( i ft ^ ft flKPh a CB(C 6 r 3 ) 4 ) 

(0.0025 *g^/ml T^il)a)lf^*iAil^|jt - -k° £.9 fir 

* ° ffi ft**.*i^>S,^*!7Hfifc# • *» 8 #r 7ii - Jjfc # 1 0 ^ 
it ft ' % 4fc ^ 4 0 °C T it * ^ 3 0 44 » 

« & ft • * * ^ * 4 2, 6- — - $ =. T & M %L ft <L S* 
& Jk 3L fa ^ £_ • fill ft M # ;Sfc • f 

*^Z,8*ja>%;Ktfc^$, . g. || i& st *t JSl *fc & • & ^ & 

* ^ ^ *9 1 0 • 



7 


















(mg) 


(ppm) 




1 


10 


14 


4 


2 


20 


25 


5 


-1 

J 


30 


34 


4 


4 


40 


43 


3 


5 


50 


54 


4 
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i * &WtSLW (36) 



*8 







J -AP 




TP A CC"» 


1 CJr%J r\.2\J \\^)l\i->) 




(mg) 


(ppm) 








%m 19 


26 


30 


1.66 


2 


1.20 


30 


tm 20 


36 


40 


2.22 


2 


0.90 


30 


■Mm 2\ 


20 


24 


1.33 


2 


1.50 


30 


mm 22 


14 


18 


1.00 


2 


2.00 


30 


mm 23 


36 


40 


2.22 


2 


0.90 


30 


MM 24 


26 


30 


1.66 


2 


1.20 


30 


mm 25 


36 


24 


2.22 


2 


0.90 


30 


mm 26 


20 


18 


1.33 


2 


1.50 


30 


nm 2i 


14 


40 


1.00 


2 


2.00 


30 


mm 28 


36 


24 


2.22 


2 


0.90 


30 


tmm i 


20 


24 


1.33 


2 


1.50 


30 


f±WJ2 


20 


24 


1.33 


2 


1.50 


30 




20 


24 


1.33 


2 


1.50 


30 




20 


24 


1.33 


2 


1.50 


30 



# *k -g- S :4 mg 




*75938 



5. - tfrWt&aft (37) 



9 









M.CJ l~ 


(. L) )^(.'^r^i A r^KP) 


168 


M. V'i - i< -' 




134 




(IJ)—>{y.)-^(A)—*-{ii) 


106 




rr\\ aY/-^ «./ A"\ ^/~R\ 

(LI)— >(C>— >(A>->(Bj 


88 




K u r^ (C J-»(B)-»-(A) 


121 


W#!l24 




1 R6 


K#>J 25 


(C)-*(D)-(A>-»(B) 


152 


TO 26 


(C)-*(D>-*(A)-(B) 


118 


K09 27 


(C)-(D)->(A)-(B) 


96 


KM 28 


(C)-(D)-(B>-(A) 


138 


tmm 1 


(D)-(A)-*(B)-(C) 


5 


fcbRfcU 


(D)-(B)->(A)-(C) 


2 


fcfc«0!l 3 


(C)-*(A)-*(B)-»(D) 


4 


tmm 4 


(C)-(B)-(A)-(D) 


9 
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i - itW-ZLW (38) 



10 





L '/ J 




ins— p- 


err — ii 


1,2- 


ItM 19 


2.71 


O /.O 


1.3 


11 1 

11.1 


HTM 20 


2.18 


0*7 *7 


1.2 


11 1 
11.1 




1.85 


0*7 *7 


1.2 


10.9 ! 


J^. L/'J 


1.57 


on /i 

o 1 A 


1 A 

1.4 


1 1 ^ 

11.2 


W#!f 23 


1.98 


87.5 


1.6 


10.9 


Hf #l[ 24 

t/y 


2 96 


87.2 


1 A 

1.4 


1 1.4 


Wflftf 25 


2.41 


87.7 


1.1 


1 1.2 


lif #l| 26 
^ i/'j 


1.95 


87.8 


1 4 


10 8 


W#!|27 


1.71 


87.5 


1.3 


11.2 


TO 28 


2.16 


87.8 


1.3 


10.9 


fct^M 1 


0.7 


87.7 


1.2 


11.1 


tmm 2 


0.62 








tmm 3 


0.43 


87.4 


1.3 


11.3 


tmm 4 


0.52 









IT M 2 9 3. 3 4 &. it & jfrj 5 

1.0fM,3-T-^H*^-f-|f^^l.5fh^Jlli(At4L 
^ «. * A. H ) - $ ft ^ 4fe 44 • fit ■ # * #/ 
34 • *p * 1 1 rtf * « jj£ #7 fit # 3 0 ^ & f£ /fc ^ ^ • « ^20 

°C & 1 a tm. T ft & % # /7H ffr ft m £ 2 0 0 m 1 ^ * m Si Ml 
* A. % t ■ fit ft ' J-X * 1 1 flf ^ * • 

#1.6 mliL|L4t^/£^^&i(CpVCl 3 )(0.005*||^/nil f 
2£ }£ ) -S. 6 . 4 ml^^L^^^Tzg-faC^a^^)^^^ 




475938 



i » & (39) 

(Ph 3 CB(C 6 F 5 ) 4 )( 0. 0 0 2 5 * & if. /ml ?:fc**)#/f*i/^iJL£- 
#7 ' *° 4tl 2 #r tf • >g.^#;^40 o CT^^^^30^4t - 

M Jk %L *l >7L & $7 ^ J. 4fe t • W^M^^^y7#^: • a* J: 
I; ^ a 6 H t « aiH ^ * "it E7*tJi*£;l* • 

fch & -foj 6 

Bfc T ft ffl 2. 5 ml=.jMb3l#.n*#r *l ( CpVC 1 3 ) ( 0 . 0 0 5 * * 
4/mlf:£ag.;&)Jll0 ml = ^Itira^d ^ 
*(Ph 3 CB(C e F 5 ) 4 )(0.0025*£Jf-/mlT**}fc)ia*h ■ 4fc fls 

fcfc *t #'I 5 3R ^ ^ ^ • 35t^4Ll#*7F^^12 » 
fcb & #| 7 

l& T ft ffl 5 m 1 =. & lb m. ft — &l(CpVCl 3 )( 0. 0 0 5 * £ ^ 
/ m 1 ¥ & $t ) 2 0 ml=.^L^^^E9#(i|t^^.)^S^^ 
(Ph 3 CB(C e F 5 ) 4 )( 0. 0 02 5 * £.Jf /ml T * * *) ia *h • & m tb 

*H*J54L&^*S^ • * ^ 4L It 7F ^ & 1 2 » 
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i » &WT£W (40) 



11 





MX 




H 2 0(D) 


TEA (C) 


TEA/ H 2 0 (C)/(D) 


ii?-n-8#rai 


(mg) 


(ppm) 




(MMM) 


(7>S) 


mm 29 


6 


10 


0.55 


0.45 


0.81 


30 


nm 30 


6 


10 


0.55 


0.55 


0.99 


30 


MM 31 


6 


10 


0.55 


0.65 


1.17 


30 


mm 32 


6 


10 


0.55 


0.75 


1.35 


30 




6 


10 


0.55 


1.25 


2.25 


30 


W09 34 


6 


10 


0.55 


2 


3.60 


30 


tbii^J 5 


6 


10 


0.55 


3.13 


5.64 


30 


fcM£09 6 


6 


10 


0.55 


3.13 


5.64 


30 


tmm 7 


6 


10 


0.55 


3.13 


5.64 


30 



^ ZK # * : 4 rag 



««1 








(D)-(C)->(A)-*(B) 


108 1 


nm 30 


(D)-*(C)-»(A)-(B) 


139 




(D)— (C)— (A)— (B) 


155 


SM32 


(D)— (C)-(A>-*(B) 


79 


*#<J 33 


(D)-*(C)-(B)-(A) 


34 


mm 34 


(D)— (C)->(A>-(B) 


19 


tt^!l 5 


(D)-(C)-(A)->(B) 


6 


tmm e 


(D)-(C)-(A>-(B) 


28 


tmm i 


(D)-(C)-*(A)-(B) 


88 



I 
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i ' (41) 
# frJ 6 J, 1 0 

$l m 

1 . 0 ff- 4L3 0 0 ml f ^ ^400 b1*^-2-T**#|300 ml 
(184 g) 1,3-T^^^>&^#&^^^j£^1.5ft&atl 
^(^t^a*.**.*./^*^) • « # & ^ 4*7 • # * ' if* * 

*i a ^ 4fe + • *» 4U 3 flf * • ^ % ^ ^7 * # 3 0 ^ it # j& >^ 
m - m m Kar 1 F ischer %k & ft 3H ^ >& * & * • FB( : M- 
#1+T^^)t^-^*^^^7F^*13 = 

t ^ * & i A i =fc ^ ^ ^ * * pg ^ Ml ft *. ft & A #. 
^ * • J& * • & jfc. 7 jc ^ 4 ^ 4 mg • #- A?, itb A & ft & T f] ^ 
W ^TEA/H 2 0 tb - 
» fr] 3 5 3 7 

1 . 0 ft 4l3 0 0 ml ¥ ^1 ^ 400 ml m 3,-2 - T Pfc MZOQ ml 
(184 g) 1,3-T — 5ft&J£ + 

£ a & & a /?t -ft ) #. ^ % m- ' m. ' m * ^ & 
m • *° * i 4 m • m & & m & m ft & & • « 2 0 

°C atm. T Ji & ^ f * >7ft *& ft ft St 1 30 raUif II 

^ ^ >V 9 & ^ ^ t • fit > «*14/»f *4:t ' .= & $g ( 1 £ 

f AiAft^ft t - ^ Jfc # 1 0 ^ 4ft & • # 

1.6 ml = H^h^^^jtl £a(CpVCl 3 )( 0. 0 0 5 * £ 4/ml f ? 
>&;fc)^6.4 mlX^&*»W'iB(.5.0L£.:&)flJI*ft 
(Ph 3 CB(C 6 F 5 ) 4 )( 0. 0 0 2 5 * *^/nl f **jft)#^*a>^a^ 
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3L - &Wtf,W (42) 

ft & 4£ ' jff $ 

& 41 a <£■ 
4& & ^ ^ t 



" ^ I; ^60 °C T f ^ ^30 ^ ^ - 
48" ± 2 , 6- — - £ =. T & # £ Sfr 4l 2. S| 

^ ^ Jk $h t - f ^ - jjf £ 

JJt jR % & #7 • & ft & |f i& ft EJ & ii ft ft • 



^ 3fr 1 5 Al 6 • 



» frl 3 8 J. 4 2 

1 . 0 ft 4i3 0 0 m 
(184 g) 1, 3- T 
2: «L * & *L #f Jfc 
ati. T # £ ^ f 
— tt ft • 

/ml f £. j£ fa 

14 m ^ 1 m ?k 

#1.6 m 1 =. a <fb 
£ * >& ) il 6 . 4 m 
(Ph 3 CB(C 6 F 5 ) 4 )(0 

m ' * i 5 m * 

£ ^ ft ' » # 
& ^ «& 4i % ^ 4*7 
4& xfe ^ Sf t 



41 ^ ^ ^ 



fcb & fr] 8 

1 . 0 fh 4i3 0 0 m 
(184 g) 1, 3- T 



1 ¥ 3£ ^ 4 0 0 m 1 m s£ - 2 - T ^ 3 0 0 ml 

-ft) • & ft * t» 4*7 m- ' Bt ft ' K-i5t20°C Al 

* >ft ff 3H ^ 4i 1 3 0 ml^.f^|,| i |-AT 
w 414^ ^ 4: i . jtf =. ^ 48 ( 1 * % Jf- 

^ >fo ^ to t • -ft % ^ 4fc ^ # 1 0 ^ 4t - m * 

A ^ ^ t ii H # • -ftflfc#30^4*ft ' 
— *$&l(CpVCl 3 )(0.005 *|£Jf/ml f 
\ ^ & w M( 5- Ik *4~ W ®t 3. 

.0025* % ^ /m 1 f 3fc**.)4£#jfto;s.«^ 

• >To 4fc -ft 6 0 °C T & 3 0 m • 

St ast 4fc • & ft * m s& ft it ft ft • 
4U5 Al 6 - 

If ^^ 400 ml/E5£-2-T**&300 ml 
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3L * &W ViW (43) 

° m m % % m • « * 2 0 °c & 1 a t m . t h & ^ t 

*afc«&*t«JjC^Ll30 m 1 ^ * jff il a ^ & m H t • fit & > 

J-X * 1 5 flf 7F 3L * • J» = ^&<g(l $^^/b1 f $»jjjt)^A 

% &4h + ■ W%£»4fett#10£>*||. . #1.6 m 1 =. IUb *ft /fc 
- * M(CpVCl 3 ) ( 0. 0 0 5 * g /ml f*L**)*i^at^4fe 
t ° & & # 6 . 4 ml=^^4^E9^(i|L^^)^i^g 
(Ph 3 CB(C 6 F 5 ) 4 )( 0 . 0 0 2 5 « £ Jf /ml T ^ % ^ « - 

j»**i^«,^4&&#t# . *o ^ 1 4 m * ° jr # 

* • » # «■ * « *2, 8- — - J|t =. T Jfc # * » C # 
& * % ^ 4*7 *7 J. # t. ° jff ^ £ H M ^7 # A • # J. 

fch jft #'J 9 A 1 0 

4& AS f W 3 5 5. 3 7 4l ig. # a m- 1 fh * # & *J 7 Jc ^ * 4iFB • 
u^20°CA'l atm. T # « ^ f * >ft ft tf >>J Jt ^ l 3 0 m 1 4l * 
# A a * A.F B t - fit & - #1.6 ml^H-fb^^-^M 
(CpVCl 3 )( 0. 0 0 5 ^ f ^^iT0^6.4 ml =1 * & 

E9 i ^ * &) ^ S& M(Ph 3 CB(C 6 F 5 ) 4 )( 0. 0 0 2 5 * * Jf/ml f 

) ^ /?■ % ^ . *u * 1 5 #f Tf: - a & 1 4 «f * 

«^ iife(U|4/ml f^^^)*!Ail^ftt • 4t ^ # 
1 0 a- # & . ^^^-fe60 D C Tf «fe^^30^# - 

«. ^ «. > # * & & m. *2, 6- — - « ^ t & n * ® *~ z, m 

n Jk *fe ,YL ^ ^ ^ 0 ^ £ ^ t • »||giI/;SA • # & 
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S. - &WtSLW (44) 

& /v z> m t 35t m. & ^ ^ • j»«.*#J4*E74fcii.*fc* ° 



^13 





H 2 0 






FB ^yk^m 






(mg) 


(ppm) 


(mg) 


— 


10 


14 


4 


7 


20 


25 


5 


8 


30 


34 


4 


9 


40 


43 


3 


10 


50 


54 


4 



gt 14 





H 2 0 


TEA (C) 


TEA/ H 2 0 (C)/(D) 






*k(mg) 


FB ^^ 7 Jc 
-dM(ppm) 






FB ^SB* 




KM 35 


20 


24 


1.33 


2 


1.50 


30 


JTM36 


14 


18 


1.00 


2 


2.00 


30 


*M37 


20 


24 


1.33 


2 


1.50 


30 


*M38 


20 


24 


1.33 


2 


1.50 


30 


KM 39 


14 


18 


1.00 


2 


2.00 


30 


*M40 


10.4 


14.4 


0.80 


2 


2.50 


30 


KM 41 


44 


48 


2.66 


4 


1.50 


30 


KM 42 


32 


36 


2.00 


4 


2.00 


30 


tt^M 8 


20 


24 


1.33 


2 


1.50 


30 


ttMM 9 


20 


24 


1.33 


2 


1.50 


30 


ttigEM 10 


20 


24 


1.33 


2 


1.50 


30 




■£4:4 


mg 
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i - #W*tHI (45) 



: =_ — = 

1 mmmm 




iW(g) 


KM 35 


(D)-(C)-(A)-*(B) 


90 


mm 36 


(D)-»(C)-(A)-(B) 


77 ! 


KM 37 


(D>-(C)-(B)-*(A) 


40 


KM 38 


(C)-(D)-(A)->(B) 


110 


MM 39 


(C)-(D)-(A)-(B) 


93 


KM 40 


(C)-(D)-*(A)-(B) 


79 


! KM 41 


(C)-*(D)->(A)-(B) 


75 


mm 42 


(C)-*(D)-(A)-(B) 


67 


tmm s 


(C)-(A)-(B)-(D) 


2 




(D)->(B)^(A)->(C) 


4 i 


ttmm io 


(D)-(A>-(B)-»(C) 


9 j 



* 16 



KttSttt 








[77] 


ma 




1,2- 


KM 35 


2.01 


87.4 


1.5 


11.1 


KM 36 


1.98 


87.7 


1.3 


11 


KM 37 


1.24 


87.9 


1.2 


10.9 


KM 38 


2.89 


87.7 


1.4 


11 


KM 39 


2.35 


87.7 


1.3 


.10.9 


KM 40 


1.96 


87.5 


1.4 


11.1 


KM 41 


1.98 


87.7 


1.3 


11 


KM 42 


1.8 


87.8 


1.4 


10.8 


tmm 8 


0.74 


87.6 


1.2 


11.2 




0.88 


87.6 


1.1 


11.3 


ftMM io 


0.98 


87.3 


1.4 


11.3 




% 52 H 



i ^ &Wf}LW (46) 
it W 4 3 J, 5 0 3l VtMMAl M= 1 4 

1. 0 ff- 4L3 0 0 ml f ^ ^ 40 0 ml*^-2-T*#t300 ml 
(184 g) l,3-T-«f#*^^fl5*^i.5fhjfe«S(*t^ 

£ a * m, n m & ^ ) - & & * *& #r . st ft. - m- #. ^ ^ 

> *» * 1 7 flf • ^ % ^ $7 ft # 3 0 4t • M & 2 0 °C &. 1 
atm. T#^^f*^ L ^,ftjF.j^4Ll30 raUff I, a 
FB(**J+T — • St ft • « * 1 7 flf ^ ^ * > t = 6 I 

^ 4ft - * ft # 1 0 # ft • #1.6 m 1 =. a *b m. # — n M 
(CpVCl 3 )( 0. 0 0 5 4 £ ? ^ *0 & 6. 4 ml = 

#I( i a * &) S£ I£(Ph 3 CB(C 6 F 5 ) 4 )(0. 0 0 2 5 * * f 
£S£i&)*fc;fda^)£,^4& ' _4t 1 8 /9f Tf: ■ j& ^ ^ 6 0 °C T 

«. ^ ft • » % tit & «fc *2, 6- — - j£ jel r & n sfr z> a* 

^ ^ z* m t « >z « % ^ • *&ft#-j|j&&&fe£.&j$ - 

jtfrI_5J JL 5 4 A Eb & flj 1 5 

1 . 0 ft- 4i3 0 0 m 1 f j£ > 4 0 0 m 1 5^ - 2 - T J% 3 0 0 ml 
(184 g) l,3-T~**||*^-?-l¥4t^l.5ff-*iSSg(*t4L 
£ «. * St a m -ft ) - a& ft ft t& 4fr - P4 ft • j.x -fr 2 0 °C Bl 1 
atm. T ft £ ^ f * >7il ^ tf $J £ ^ 1 30 ml ^ * » ft 'H * ^ #/ 
#4 t • fet ft > « *17 m * 4i * • » = UfidU ^/ml 
f t ■ »a^4feft#10^*ft • £ ft 




« 53 I 



3L > (47) 

#30 4k%L • if* 1.6 ml =. *. <fb 3* * ~ J* *l(CpVCl 8 )(0. 005 
* * ^f/ml f il 6. 4 ml = |:&4Ie9 i( £ a^i) 

m &t M(Ph 3 CB(C 6 F 5 ) 4 ) ( 0. 0025 dfe g Jf/ml f^»*)#^Ao 
^ % ^ • *» 4t 1 8 #f * - % ^ ^ 6 0 °C T ^ «fe * ^3 0 ^ 

& ^ ft. ' Jfiff^^«li2 I 6---$=T&^?»4L&8| 

§ A L S| t «>7^ $ ^ I; • «&&&J|i&&&i)fcJ&&# ■ 
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3L - %:Wt£Bft (48) 



17 



•stmm 


H 2 0 


TEA (C) 


TEA/ H 2 0 (C)/(D) 
FB <£2_±%$A 




7K(mg) 


FB 43£ 7 JC 
•#i(ppm) 




KM 43 


18 


22 


1.22 


i 


0.82 


30 


KM 44 


16 


20 


1.11 


i 


0.90 


30 


KM 45 


14 


18 


1.00 


i 


1.00 


30 


KM 46 


10 


14 


0.78 


i 


1.29 


30 


KM 47 


8 


12 


0.67 


i 


• 1.50 


30 


KM 48 


36 


40 


2.22 


2 


0.90 


30 


km 49 


25 


29 


1.61 


2 


1.24 


30 


KM 50 


20 


24 


1.33 


2 


1.50 


30 


KM 51 


16 


20 


1.11 


1 


0.90 


30 


KM 52 


14 


18 


1.00 




1.00 


30 


KM 53 


10 


14 


0.78 




1.29 


30 


KM 54 


8 


12 


0.67 




1.50 


30 


thKMii 


4 


8 


0.44 




2.25 


30 


tb^M 12 


68 


72 


4.00 


2 


0.50 


30 


tte^i 13 


10.4 


14.4 


0.80 


2 


2.50 


30 


tt^M 14 


9 


13 


0.72 


2 


2.77 


30 


tmm 15 


3.2 


7.2 


0.40 


1 


2.50 


30 



* 7jc ^ S :4 mg 




* 55 K 
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X. - &Wf£ m (49) 



18 









Tlf •<5)[ 4"? 
iPl to 


/T*\\ ■■ fC\ ( A \ ., /T> \ 


89 


D"J 'it 




1 >-\ 1 1 

121 


11/] 


(L>J-^-(C)--»(A)-*(B) 


126 


.Ptlj'U to 


(D)-*(C)-^(A)-*(B) 


107 


Ml?!] 4/ 


(D)->(C)-*(A)-^(B) 


94 


M p"J tO 


(D)-*(C)-*(A)-»(B) 


95 




(I3)-*(C)-^-(A)-*(B) 


101 


JRT7U 




88 


51 


w v-v 


1 f»4 


nm 52 


(C)-(D)— (A)-(B) 


135 


*#!f53 


(C)->(D)-(A)->(B) 


126 


MJ 54 


(C)-*(D)-(A)->(B) 


93 




(D)-(C)-*(A)-»(B) 


30 


thWJ 12 


(D)-(C)-(A)->(B) 


0 


tt^lJ 13 


(D)-(C)->(A>->CB) 


40 


im.m 14 


(D)-(C)->(A)-(B) 


36 


fct&M 15 


(C)-(D)-*(A)-(B) 


55 




% 56 1 
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19 





L '/ J 




MLn-4 


T 

A Cp 


Tep+MLi+4 




Sit . 


1,2- 




KM 43 


9 99 


87.7 


1.4 


10.9 


30 


81 


2.7 


If M 44 




87.8 


1.4 


10.8 








IFM 45 




87.4 


1.6 


11 








Wffl 46 

j^q. [/J 


9 OS 


87.8 


1.4 


10.8 


68 


320 


4.7 


HTM 47 


9 T 


87.6 


1.3 


11.1 


34 


105 


3.1 1 






87.5 


1.4 


11.1 


42 


140 


3.3 | 


IH^I 49 


9 R 


87.5 


1.5 


11 


60 


230 


3.8 


ffll 50 


1 OR 


0*7 1 


1 .3 


1 1 


22 


58 


2.6 


*0!|51 


2.99 


87.5 


1.5 


11 


70 


330 


4.7 


WJ 52 


3.6 


87.6 


1.4 


11 








KM 53 


2.54 


87^6 


1.3 


11.1 


43 


143 


3.3 


Ml 54 


2.32 


87.7 


1.5 


10.8 


35 


105 


3.0 


fcfc»J 1 1 


0.68 


87.6 


1.3 


11.1 


























1.6 


87.6 


1.5 


10.9 








tb^J 14 


1.54 


87.8 


1.4 


10.9 










1.88 


87.8 


1.3 


10.9 
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JZL * #9Itfc«W (51) 
^ M 5 5 5 7 

^300 m 1 J* 4 0 0 mlJ'!l^ I -2-T^^300 mlT^^f 

• 4£ ^ > #. ( H 2 0 ) *7 j& ^ 4fc * ' *> * 2 0 #f * • ^ 
^4fc*ft#30##» W^20°Cill a tin . T II £ ^ f * #L Sb tf 

^ 4i 1 5 0 m 1 4i ± m- A ft. & A. % ^ 4fc ft - UK ft. > jft 2 m 1 4i 
1.0*^/ff-=.Z,Jtte(TEA)4if^:**.i ml 4i5 * * ^/ 
fj- =. ft, lb ^ /£ — M(CpVCl 3 ) 4i f #L il4 ml = 

iara^(ift.£&)flflSfeft(Ph 3 CB(C 6 F 5 ) 4 )4iT ^>^^^^^o 
A. st t » $ & % ^ 4fc £ ig. T 1T «fe 35 35. ^ - 4k. m 8* 

W ■ *d * 2 0 /9f * • 4i ^ . ^^^^t^^5.60°C • & 1f *fc 

* ^ 3 o & m • 

ft ia # jL & j& • & **#Jttft**^4fe ° * & 4i & * ^ 
ft* $i2\ - 
It M 5 3 .i. 6 0 

Rfr 7 El a£ do A.CpVCl 3 JLPh 3 CB(C e F s ) 4 « # - fltHR5T«55J. 
5 7 4i & ^ & ^ • 

« ^ 41 * ^ 4t 2 1 • • 

1T frl 6 1 A 6 2 

ft • & m f M 5 5 3. 5 7 4i £ ^ *jl ft » ^^^##^^^^21 - 
fcb & fri 1 6 & 1 8 

Bfc T A?, 2 0 ^/t ^ * ^ & 4i ^ & it %L & Ha £ 




% 58 1 
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i » &Wt$LW (52) 

m * « *b • «.«R1TW55S.624l^^«^ • 355. ^ 4l & & ^ 
jfr 4*2 1 - 



3120 





TEA 
mmol 


mmol 


TEA/H->0 




JX/J> 1 — 1 M J I^J 


*#'J 55 


2 


1.33 


1.50 


tK-^ tea -> v -> b 


l 


mm 56 


2 


1.33 


1.50 


tJc-^- TEA — »• V -»■ B 


5 


»M57 


2 


1.33 


1.50 


7jc-*TEA-^ V->B 


20 


*#<J 58 


2 


1.33 


1.50 


7R-* TEA ->(V,B) 


1 


mm 59 


2 


1.33 


1.50 


tJc-> TEA -*(V,B) 


5 


mm 60 


2 


1.33 


1.50 


7R-* TEA -^(V,B) 


20 


■mm 6i 


2 


1.33 


1.50 


7jc-*TEA-*B-> V 


1 


KM 62 


2 


1.33 


1.50 


7jc-> TEA — B — V 


5 


tmm i6 


2 


1.33 


1.50 


7jc-> TEA — V — B 


0 




2 


1.33 


1.50 


Tjc— TEA-^(V.B) 


0 


fcbgcM is 


2 


1.33 


1.50 


7jc— * TEA — ► B — »- V 


0 




3L * &WiSLW (53) 



•stmtm 




[77] 






GO 




St* 




1,2- 


55 


77 


2.07 


88.0 


1.3 


10.7 


*#!|56 


86 


2.12 


88.0 


1.3 


10.7 ! 


57 


75 


1.98 


88.1 


1.2 


10.7 i 


*09 58 


84 


2.13 


88.0 


1.3 


10.7 


*M59 


79 


2.26 


88.0 


1.3 


10.7 


KM 60 


65 


2.03 


88.1 


1.3 


10.7 


mm 6i 


78 


2.00 


87.9 


1.3 


10.8 


KM 62 


68 


1.91 


87.9 


1.3 


10.8 


th^M 16 


56 


1.86 


87.9 


1.2 


10.9 


tb<f£M 17 


53 


1.59 


87.7 


1.4 


10.9 


th«EM is 


26 


1.24 


87.9 


1.2 


10.9 ! 



*» ji m i£ • & & w & & - & & m. m &v t& & & & M it & 
* -J «. u & m * *a j=. ^ ^ ^ >sr ^ o & % r *ftft% L ® : -m. 

M. ^ * ^ ^ ^ & ^ 1 , 2 - *# #| ^ ft* i'R ^ ffij ^ ^ 'ft T 

& m & % m e, #- a?, & m & & ■ 

^■^ 64E.*j»***#'vj*.##ii&ffl ^ -=r «■ * # ^ ^ at $ 

it ft. - 
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87119271 



i . - m m & ' ti & : 
(A)ii*i*v*isa 

it s£ -ft * 4l 4b ^ 4fe : 

RMX, 



X h Sl % * > £ & -T- - C,. 20 « & - fL & £ Jft & 
i & ; a £ 0 • 1 & 2 ; ^ 



RM 



35 & * 35*.*A*.^^ & : M & V ft ^ ,§ 
L ^ m i ^ ; a^O • 1 ^ 2 ; 

(B) & ^#S&tel£^^&^£fc^-4Li§£-^>fb^ tt^Pjff 

t ^ # 1 I & & = E9(^&)^Sfe® - E3(^^&) 

Mti - . ?9 ( — f ^ & ) flu «t a * =. ^ & ( jl n ^ & 

> =. ( i :£ & ) ^ 6£ It - =. + IL4b#7-7,8 



L 




>W sg. 
( m 

) m 

M ft 




O:\56\56004.ptc 



% 1 ~& 
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jfegt 87119271 



K<ffcl*tt-7-<ftig& & # : m f% - IliStf - 4$ 1^ 

W * ffl ; 

( C ) it « * I - I I I * it * 4l # A 4( -ft & & - 

* it i & it & * % m, siit & m * * 

4b & * %mif4b&%i&%$km4b4-%j*Ll(km : 

( d ) ?k ; 

^t(C)/(D)^^^tb ^0. 66 S.5 - 
^ $ M • 

3. »ntf#**ift-ffl*i«^.«*R > * t tt at *i * I - 1 1 1 

3£ 7G ^ is o 
4f & ^ • 

&r • g-t^lfc^iff 4h ^ & 4l & ^ ^ JB£.IL#£.TiilfT- 
6. & f If * *>J f£ ® ^Mffi&m-M & 

& ' * t * — m4b&to^&&ttm&&ft&$.%L&ft 
m ' 





7. 




* 




# 


*'J l£ ® 






i 




t 






— -ft ^ 


%n2L%i&4frft4%&ft%, : m- m 


4b 






t 


it 










8. 
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t 
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& 


y 




t 




4ft 


— lb ^ 


%n *l & & 4$ m 4% & 4* m- m *~ m % 
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jRflfc 87119271 #■ M B 

4b ^ 4fc t it fi- ■ -. 

* > ^-t^^-4fe-=-^^b^^^i#*T — tin Mi & & 
— ^ 4b ^ 4fc ° 

11. *Iftffl #10 * 4L|t«*|lBJ=- #*. & & 

3r >£■ . *ttt**l*IS.III*iL**^A'fb^*(C)** 

12. *4*f***|.ttfflfl!10a3i4Lll**|6^.J**^4fc4L # 

# * ' * t tt(C)/(D)i*f **0.7il.5 • 

13. *4Tt***l|£fflJplO«^.»ft*|i6 — *ft & 4fc 4l 

14. *#f* + iHttffl#103K4L«#*|fcJ=-i*fc'£#:4L 

7C - m A - 1 , 4 - & # it A & s£ - 1 , 4 - # * 7t ^ * ^ #J 
^4 J.30 ^ ^% '655.95^^%>S.^^^5^^% • J. f # * 

« & ( T cp ) «■ n ^liKMooney v i scos i ty ) ^ 1 0 0 t T 
(ML I+4 ) tb fr\ (T„/ML m ) &2 16 • _ 
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OFFICIAL ACTION 



TRANSLATION 



(21) Application number 2007123023/04(025070). " ~ — 

(22) Date of filing the application 20 December 2005. 

(86) PCT Application number and date JP2005/023377 of 20 December 2005. 

(71) Applicant® UBE INDUSTRJES.LTD 197846, CAM Kogushl, Ube-shl, Yamaguchi, 7554633 Japan JP 
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QUESTIONS, ARGUMENTS, OBJECTIONS, PROPOSALS 

Upon substantive examination of the present application carried out in conformity with articles 1350-1386, part four 
of the Civil Code of the Russian Federation (hereinafter referred to as the Civil Code of the RF), the Department of Organic 
Compounds Technology found as follows. 

1. What is claimed is a process for producing a vinykis-polybutadiene rubber (claims 1-6), embodiments thereof, a 
rubber composition (claims 15-28), embodiments thereof. 

The applicant claims the benefit of convention priority dated 20.12.2004 pursuant to initial application 2004-367702 
filed with the Japan Patent Office. - 

The applicant's proposition has been examined within the scope of essential features provided in the claims. 

2. In compliance with art. 1375, d. 2 of the CIvB Code of the RF, claims shall be entirely based upon the description, 
shall reflect the essence of an invention, that is. comprise all essential features requisite and sufficient to carry out said- 
Invention and to obtain the stated technical result/In its turn, the description shall disclose an invention as completely, as it 
is necessary to embody the same. 

The analysis of the application materials (the claims and description) has demonstrated the following. 

Independent claims 1 , 2, 3, 4, 5, 6 relate to a process for producing a vinykis-polybutadiene rubber (variants), which 
comprises mixing the following components: A being vinyl-cis-poiybutadiene and B being polybutadiene. The very notion of 
a rubber, though, characterizes an individual compound and refers both to component A and component B; accordingly, the 
notion of "a vinykis-polybutadiene rubber" is identical with the notion of °a vinykis-polybutadiene". At the same time," the 
set of essential features of claims 1 to 6 comprises both features relative to a process for producing a vinykis- 
polybutadiene rubber and features relative to a process for producing another rubber, that is cis-polybutadiene; said features 
are represented within the aforementioned claims as processes for producing components A and B. In other words, each of 
claims 1 to 6 provides processes for producing different synthetic rubbers (Entsiklopediya polimerov (Encyclopeadia of 
Polymers), Sovietskaya entsiklopediya Publishers, 1972, vol. 1, p. 1013). Therefore, in view of the aforesaid, the applicant is 
advised either to alter the purpose in claims 1-6 by indicating instead of "a process for producing a vinykis-polybutadiene 
rubber", for example, "a process for producing a mixture of polybutadiene rubbers", or to exclude component B and the 
process for producing the same from claims 1, 2, 3, 4, 5. 6. 
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An organoaluminum compound represented by the general formula AIR,, wherein R represents an alky! group having 
from 1 to 6 carbon atoms, a phenyl group, or a cycloalkyl group, and a cobalt compound is provided as a polymerization 
catalyst in claims 1-6. It should be mentioned that in the process for producing a rubber according to claims 3 and 4 use of a 
cobalt, or a nickel, or a lanthanum catalyst is indicated, and a hydrocarbon-based organic solvent is employed as a medium 
for 1 ,3-butadiene polymerization. However, the examples provided to illustrate realization of the claimed process according 
to claims 1-6 contain only such particular forms of carrying out said features as: catalysts being diethylaluminum chloride, 
triethylaluminum chloride, cobalt octonoate; an organic solvent being 2-butenes and cyctohexane. Claim 13 comprises 
styrene-indene-styrene compounds and derivatives of all foregoing compounds along with polybutadiene and polyisoprene. 
The embodiment of the invention according to claim 13. though, is illustrated by examples with use of polybutadiene and 
polyisoprene only. It means, the scope of invention claimed in claims 1-6, 13 Is not supported by the description enough to 
characterize said features by such excessively broad notions. Due to absence of different embodiments of said features 
(catalyst and organic solvent) in the initial claims and the description, the only way for the applicant to correct the 
characteristic of the same in the claims will be a reference to the use of, for example, organoaluminum chloride compounds 
set out on p. 33 of the description, cobalt compounds indicated on p. 34, and an organic solvent specified, for example, on 
p. 32 (art. 1378. cl. 1 of the Civil Code of the RF). Thus, the applicant is advised to amend the claims by specifying therein 
specific particular features of the catalyst and organic solvent, as well as polymers provided in claim 13 that are set forth in 
the examples which illustrate carrying out the claimed invention. 

A catalyst mixture comprising carbon bisulphide is employed during the 1,4-polymerization step (step 1) in all 
examples provided, while in the claims said carbon bisulphide is a part of a catalyst mixture at step 2 (1.2-polymerization 
step). Since a certain amount of ratios between components of a catalyst mixture is used in all examples, certain amount of 
initial monomers and solvents, it will be advisable to reflect said ratios as common essential features in the claims. 
Furthermore, the examples contain a reference to the steps, which are not reflected in the claims (an evaporation step to 
remove butadiene and 2-butenes, drying a mixture of rubbers in vacuum under specific conditions). 

The claims relating to a rubber composition lack a reference to the fact that the same comprise therein various 
additives necessary to produce such rubber mixtures, such as carbon black, technical or aromatic oil, zinc white, stearic 
acid, cobalt stearate, antioxidant, vulcanization accelerator and sulphur, zinc oxide and the amount thereof specified in 
tables 1, 3. 5, 7. 10, 11, 12, 13. The applicant should bring the set of essential features in the claims into conformity with 
those in the description for inventions relating to rubber mixtures (compositions) by including in the claims components that 
ensure the realization of said compositions as rubber mixtures. Subject to the existing law enforcement practice, in order to 
disclose and embody an invention pertaining to a process, in addition to an order of actions on a tangible object conditions 
of such actions, as well as certain modes (temperature, pressure, time and the like) should be set forth, too. The examples 
of producing a vinykls-polybitadiene suspension and a cis-polybutadiene solution lack a reference to an amount of 
cyctohexane requisite to obtain the aforementioned suspension and solution. The applicant is suggested supplementing the 
examples with corresponding data. 

The characteristic of the notion "adjusted water content" set forth in claims 1, 2, 4, 6, 16, 17, 18, 19. 20, 21, 22 should 
be elaborated, since the above-indicated feature is not expressed quite precisely. For this reason the applicant has to 
amend the claims by specifying a particular form of embodiment of said feature on the ground of examples given in the 
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description to illustrate realization of the claimed invent' on. Such amendment is requisite to satisfy the requirement of art. 
1350, cL 2, 4 of the Civil Code of the RF and to make the clamed invention comply with the "industrial applicability- 
condition of patentability. 

At the same time it should be noted that dependent claim 13 has been drawn up incorrectly in terms of wording and 
substance regarding the characteristic of the features set out therein. The word combination "polymerized polyisoprene" 
needs further elaborating. Since polyisoprene is an isoprene polymer (it means, a polymerized isoprene): the term "liquid 
polyisoprene" designates a polymerized isoprene as well, in other words, an isoprene polymer; the applicant should specify 
the difference between the same within the context of the invention under investigation, because a technical error may have 
occurred. 

The notions of "a styrene-indene-styrene compound" and "or derivatives thereof also need amending. Here the 
applicant should sear in mind that the notion "derivatives thereof used with respect to the compounds set forth in claim 13 
includes an indeterminate plurality of compounds, which are not confirmed by the description; on these grounds said notion 
is to be excluded. Polyisoprene and polybutadiene should be specified in the examples of carrying out the claimed invention 
according to the features stated in claim 13 by indicating, in particular, a molar weight thereof. 

The applicant should correct claims 2-6 as well, and either show the same mode parameters as contained in the 
examples pf carrying out the claimed invention, or transfer features from relevant dependent claims, for example, from 
claims 10-14 and the description, thereto. This requirement is conditioned by the fact that pursuant to the existing law 
enforcement practlce, for an invention pertaining to a process, in addition to an order of actions and operations on a tangible 
object, conditions of such actions, certain modes for example, temperature, pressure, etc., should be set forth, too. 
Simultaneously, the set of features characterizing said process should comply with the essence of the invention reflected by 



At this step, the above-indicated circumstances do not allow to draw a final conclusion that the invention satisfies the 
"industrial applicability" condition of patentability (art 1350, cl. 4 of the Civil Code of the RF). 

3. Notwithstanding the foregoing, the examiner deemed advisable to evaluate the claimed invention as to compliance 
with the "novelty" and Inventive step" conditions. 

As the closest|rior art analogue for the claimed invention according to claims 1-28 the examiner regards, for 
example, patent JP 1120981, 07.09.1999 (D1), which latter describes a rubber and a rubber resin composition for producing 
automobile tires, tire sidewalls, comprising a reinforcing agent being carbon black to the amount of 20-80 parts by weight, 
rubber comprising a diene component to the amount of 25-50 parts by weight, a cis-polybutadfene to the amount of 10-50 
parts by weight obtained by subjecting 1,3-butadiene to cis-1,4-polymerization in an organic solvent medium in the presence 
of a catalyst specified in JP 5194658, 03.08.1993 (02). At that, D1 stipulates for introducing other rubber components too, 
for example, polyisoprene. In addition, D1 describes rubber mixtures comprising mixtures of said rubbers and target 
additives (sulphur, filling agent, etc., such as carbon Mack, silica). D2 discloses as a 1,4-polymerization catalyst, for example 
and in particular, diethylaluminum and cobalt chloride, trialkylaluminum and nickel trifluoride, or a lanthanum catalyst, and a 
1,2-polymerization catalyst, for example, a water-soluble cobalt compound and organoaluminum. The claimed invention 
differs from the one known in the art in that one of the compounds of the rubber composition is a vinykis-polybutadiene 
rubber. Carbon bisulphide produced in a certain manner is a part of the catalyst system at the second step of 
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polymerization. However, it is known in JP 2000-044633, 15.02.2000 (D3) to use carbon bisulphide as a part of an 
analogous catalyst system, wherein cis-1,4-polymerization and syndiotactic 1,2-polymerization is performed in the presence 
of a catalyst consisting of a water-soluble cobalt compound and an Al containing compound represented by the general 
formula AIR3 (wherein R represents an alkyi group or a cycloalkyl group). Therefore, with the view of the technical solutions 
known in D1 and D3, the claimed inventions according to claims 1-6 fail to meet the "inventive step" condition of patentability 
(art. 1350, cl. 2 of the Civil Code of the RF). What is known in RU 2214427, 20.10.2003 (US6211278) (D4) is a rubber 
composition consisting of at least a diene elastomer being a natural rubber to the amount of 50 to 1 00 weight %. at least one 
or more diene elastomers, preferably, synthetic, being porybutadienes in which the content of 1,2-bonds is from 4 to 80%, 
and polybutadienes in which the content of 1,4-ds-bonds is over 90%, as well as polyisoprenes, butadiene-styrene 
copolymers, etc., a filling agent to the amount of from 30 to 70 weight %, comprising from 50 to 1 00 weight % of silica of the 
total weight of the filling agent and the rest. The aforesaid rubber composition is intended for a protector, pneumatic tire 
casing and an elastic connection to be mounted on an automobile bottom. The claimed rubber compositions according to 
claims 15-22 differ from the known one in that one of the rubber mixture components is vinykis-polybutadiene produced in 
a certain way. But taking into consideration the fact that a rubber composition comprising said rubber (D1) and a process for 
producing the same (D3) is already known, the claimed invention according to claims 15-22 does not satisfy the "Inventive 
step" condition with respect to (D1)-(D4) (art. 1350, cl. 2 of the Civil Code of the RF). 

A final conclusion regarding compliance of the claimed invention with the "novelty" and "inventive step" conditions of 
patentability can be drawn only subsequent to a conclusion regarding compliance of the same with the "industrial 
applicability condition (art. 1 350, cl. 4 of the Civil Code of the RF), provided that the applicant duly amends the claims and 
the description. 

4. In view of the aforesaid the applicant is advised hereby to analyze the arguments given herein above, to furnish 
the amended claims and correct the description remaining within the framework of the initial application materials. 
Attachment copies of the references. 
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BOnPOCM, flOBOflM, 3AMEqAHHfl, IIPE#JI02KEHHH 

B pe3yjiBTare 3xcneprn3bi 3aaBxn no cymecTBy b cooTBexcTBHH co crarbaMH 1350-1386 
nacTB neTBepTaa rpasmaHcxoro Koaexca Pocchhcxoh OeaepauHH (flanee FK PO) OTaen 
TexHOJionm opramrqecxHx coeOTHeHHfi ycTaHOBHJi cjiejryiomee: 

LB 4»opMyjie H3o6peieHHa 3aaBjreHbi cnoco6 nonyqeHna BHHHJi-HHc-nojiH6yraaHeHOBoro 

xaynyxa ( n.n.1-6) BapnaHTti, pe3HHOBaa xoMno3Hinia(tt.n. 15-28) BapnaHTti. 

3aHBHTCJib npocHT ycTaHOBHTB KOHBeHimoHHHfl npHopirreT ot 20.12.2004 corjiacHO nepBott 
3ajiBKe 2004-367702 , noaaHHOft b nareHTHoe bcbiomctbo JInoHHH. 

ripeAJioxceHHe 3asBHTejia paccMOTpeHo b o6ieMe coBoxyrmocTH cymecTBeHHBix npn3HaKOB, 
npe^JioaceHHbix b 4>opMyjie H3o6perem«. 

2.CoraacHo ct. 1375 n.2 TK PO (popMyna H3o6peTenna flojracHa 6un» nojmocTbio 
ocHOBaHHofl Ha onucaHHH, OTpaacarb cynmocn, H3o6peTeHHa, T.e. coaepacaTb Bee cymecrBeHHbie 
npH3HaKH, Heo6xoflHMbie n aocTaTOiHbie ana peajraaauHH ero c noayieHHeM yKa3aHHoro 
TeXHHiecKoro pe3yjn,TaTa. Onncamie b cboio oiepeab aojraeHO pacxpbmaTb ero c nojiHOTofi, 
aocTaTO«ffioa ana ocymecTBJieHHH. 

AHanH3 MarepHanoB 3aaBXH (tpopMynbi h onHcaHHa) noxa3an cjieayioinee: 

B He3aBHCHMbK 1,2,3,4,5,6 nymcrax 4>opMyaH 3aaBJieH cnoco6 nojiyneHM bhhhji-uhc- 
nojiHQyTaflHeHOBoro xayqyxa (BapaaHTbi), BionoqaromHii nepeMemHBaHHe komhohchtob A- 
BHHHji-imc-nojni6yTaAHeHa h B-nomoyraflHeHa. OflHaico caMO noHarae xayryx xapaxxeprayeT 
HHflHBHflyajibHoe coeaHHemie h othochtch xax k KOMnoHeirry A, Tax a k xoMnoHeiny B; 
cooTBercTBeHHo noHHTHe «BHHHH-nHC-nojm6yTaaHeHOBbiH xayqyx» ToacAecTBeHHO noHa-nuo 

«BHHHJI-UHC-nOJIH6yTaflHeH». IIpH 3T0M B H.n. 1-6 COBOKyifflOCTb CymeCTBeHHbK IipH3HaKOB 

coaep*HT xax npn3H3KH . OTHoexmaeca k cnocoSy noayHeHaa BBHBa-aac-nojia6yTaaneHOBoro 
xaynyxa. Tax a npn3HaKH, OTHocjnaaeca x cnoco6y nojiyHeinw apyroro xayqyxa - imc- 
nojiHeyraflHeHa^fspeacxaBJieHHbie b sthx nyHKrax <J>opMyjibi xax cnoco6u noay^eHHa 
xoMnoHeHTOB A a B. To ecn, b xa»aoM H3 n.n. 1-6 ^opMynw npeacTaBjieHbi cnoco6bi nojiyneHHa 
pa3Hbix cHHTeTHHecxHX xayryxoB ( 3Huaxjioneana noaaMepoB, KbaarejibCTBo «CoBercxaa 
3Haaxjioneaafl», 1972, t.1, ct.1013). IIosTOMy, acxoaa H3 BbraieH3JioaceHHoro, cjieayeT 
H33HaHeHHe b n.n. 1-6 B3MeHHTb, yxa3aB BMecTO «cnoco6 nojiyqeHax bhhhji-hhc- 
nojiH6ytaaHeHOBoro xaynyxa» ,HanpHMep, «cnoco6 noayneHaa CMeca nonn6yraaaeHOBbix 
xayiyxoB», jm6o acxmowrb H3 1,2,3,4,5,6 nyHXTOB $opMynbi komhohcht B h cnoco6 
noJiyteHaa ero. 



fin* ceedeHUH louBumejvt 

• IIpu 3anpoce Konuu npomueonocmasneHHbix ucmotttuKoe UH<popinaiiuu Heo6xodujuo npedcmaeumt doKyMenm 06 onname 
yaryeu 3a npedocmae/ienue ucnpaiuueaeMOso mnuvecmea cmpanuif, ynxBawivix e mexcme no deUcmeyioufUM maputpaM: 

- tienameiimnaM numepamypa - 5 py6. 3a 1 cmpanuuy + 10 py6. 3a nod6op 1 doKyMenma 

- nameHmnoH jiumepamypa ■ 4 py6. 3a 1 cmpanuuy + 10 py6. sa nodOop 1 doKyMenma 
fleucmeyioitfue mqpwpta naycnyzu npueedem* na caume Pocnamemna no adpecy: http://wwwjips.ru/portf/vptb.fttm 
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B n.n.1-6 <popMyjn>i KarajnmTopoM nojniMepH3auHH yKa3am.i ajiroMHHHHopraHjraecKoe 
coeflHHeHae, onncaHHoe oSmeft ^opMyjioft Al R 3 , r«e R npearouuraeT co6ofi anKHJJBHyro rpyjray, 
co^epMcamyio ot 1 no 6 aroMOB yrjiepojja, $eHHjn,Hyio hjih HHKJioajiKHJiBHyio rpyraiy, h 
coe^HHeHHe Ko6ajn>Ta . IIpHHeM b cnoco6e nojiyneHHH Kaynysa no n.n.3 h 4 (JjopMyjoi yKa3aHO 
Hcnojn,30BaHHe Ko6ajn,TOBoro hjih maceneBoro hjih JiaHTaHOBoro KaTajnBaropa, a b xaiecTBe 
cpejjbi jjjih nojiHMepH3auHH 1,3 - 6yTajmeHa yKa3aH opraHHqeacira pacTBopHTeiib Ha yraepoimoH 
ocaoBe. OflHaKo b npHMepax, npHBeaeHittix jyw HjunocipauHH peajnttamco 3a«BneHHoro cnocoSa 
no n.n. 1-6 yica3aHBi tojibko tskhc qacTHue (popMti BbmojiHemw 3thx npiBHaKOB kski 
KaTajiHsaTopti- ot3THji3jijjmm0hhb xnopBW, TpH 3THJiajnoMHHHfi xjiopna, OKTOHoaT Ko6ajii,Ta; 
opraHmecKHH pacTBOpmrejib - 2- 6yTeHH h nHKJioreiccaH. A b n.13 (popMyjiu c Hapaay c 
nojiH6yTaAHeaoM, nojmH3onpeHOM yica3aHbi CTHpojraHfleHCTHpoiibHoe coeflimeHiM h 
npoH3BOJJ3tie Bcex BBnnenepeHHCJieHHEix coeflHHeHHH. OflHaxo B onHcaHHH peajiHsaima 
3SHBjieHHoro H3o6peTeHH« no n.13 npoHJunocTpHpOBaHa tojimco JumiB npHMepaMH c 
Hcnojn>30BaHHeM nojm6yTaflHeHa h nojiHrnonpeaa. To ecn, o6beM npHTJBaHHH , 3ajmneHHbiH b 
n.n.1-6, 13 $opMyjibi, He no^cpenneH onHcaraeM b flocTaTOHHoii CTeneHH, hto6m 3th npH3HaKH 

XapaKTepH30BaTB TaKHMH ipe3MepHO HIHpOKHMH nOHSTHSMH. BBHfly OTCyTCTBJM B 

nepBOHaHajn>HOH 4>opMyjie h oimcaHHH pasrarmtix BapnaHTOB BbmojraeHHs sthx npH3HaKOB ( 
r^Tajiroarop h opramwecKHH pacTBopHTejib) y 3astBHTejw SyaeT bosmoxhoctb cKoppeKrapoBaTB B 
$opMyjie xapaKTepHCTHKy hx tojibko nyreui yicasaHHa Ha Hcnojn>30BaHHe, HanpHMep 
ajnoMHHHHxjiopopraHHiecKHx coe«HHeHHH, yKa3aHHwx Ha cip.34 onHCarora, coeflHHeHHa 
Ko6am,Ta, yKa3aHHwx Ha erp.35, a opraHireecKoro pacraopHTejia, HanpHMep yKasaHHoro Ha crp. 
33 onHcaHHX (ct.1378 n.l TK PO). IloaTOMy 3aHBmejno npefljiaraeTca CKoppeKrapoBan, 
4»opMyjiy, yKa3aB b Heft Te KomcpeTHwe <racTHbie npH3HaKH KaTajnraaropa h opnunreecieoro 
pacTBopHTejw, h noxiHMepoB, npHBefleHHbix b n.13 4>opMyjibi, mropbie yicasaHbi b npHMepax 
onncaHHs, HjunocTpHpywinHx peajiroanHK) 3asajieHHoro H3o6peTeHH». 

Bo Bcex npHBeAeHHBK npHMepax npn npoBeffeHHH craflHH 1,4 nojuiMepH3auHH (cTazow 1) 
Hcnojn,3yioT KaTajiHrorccKyio cMecb, co«epacamyio cepoyraepoa, b to BpeMa icaic b (fropMyjie 
cepoyrjiepofl bxojjht b cocTaB KaTajiHTHHecKoft cMecn Ha cTajjHH 2 (ciajnw 1.2-nojniMepH3anHH). 
TaK xax bo Bcex npHMepax Hcnojn>3yK>T onpejjeneHHoe kojihhcctbo cooTHomeHHft Meawy 
KOMnoHeHTaMH KaTajraTHHecKOfi CMecn, onpe^ejieHHOM KOJiHHecrae HcxojJEbix MOHOMepoB h 
pacTBOpHTejieft, to nejiecoo6pa3HO 3TH cooTHomeHHa OTpa3HTb b 4>opMyjie.KaK o6nme 
cymecTBeHHtie npH3HaKH. KpoMe Toro npHMepu coaepacaT yKa3aHHe Ha HajiHine crajmft, 
HeoTpa»eHHBix b 4>opMyjie (cTamw BtraapHBaHHa c nejibio yaaneHHa 6yrajHieHa h 2-6yreHOB, 
BBicymHBaHHe b BaKyyMe CMecn KaynyKOB npn onpeaejieHHbix ycnoBHax). 
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TaKHce b (popntyne b nymcrax, OTHocannreca k pe3HHOBOH komho3Hiihh, OTcyrcTByeT 
yKa3aHHe na conepacaHHe b hhx pa3jniHHLix floSaBOK, HeoSxoflHMBix fljw nonyqeima pe3HHOBbix 
CMeceii, TaKHX KaK TexmrrecKoro ynrepoaa, TexHHiecKoro hjih apoManraecKoro Macna, hhhkobbk 
6enHji, creapHHOBofi khcjiotbi, cTeapara Ko6ajn,Ta, amnoKCHflaHTa, ycKopHTena ByjncaHH3amni h 
cepbi, OKcxma miHKa H KOjnnecTBO hx, yKa3anHoe b xa6n. 1, 3, 5, 7, 10, 11, 12, 13. CneayeT 
npHBecTH b cooTBeTdBHe Meayiy co6oh coBOKynHocTt cymeciBeHHtix npu3HaKOB b 4>opMyjie h 

OnHCaHHH flJM H306pereHHfi, OTHOCflinHXCa K pe3HHOBHM CMecaM (KOMII03HIIHJIM), BKMOTMB b 

<popMyjiy KOMnoneHra, KOTopsie b coBOKyimocTH c KayiyicaMH o6ecneHHBaK>T peann3am«o 3thx 
KOMno3HUHH KaK pe3HHOBBix ciweceB. CoraacHO cymecTByiomefi npaBonpHMeHHTeJiBHoii 
npaKTHKH, ffjin pacKptrma h ocymecrBHMocra H3o6peTeraia, OTHOcameroca k cnoco6y, Hapaay c 
nocaeaoBaTejibHOCTBio fleiicTBHH H*m MaTepHaawttiM o6ieKTOM aojmchbi 6mb yica3aHH ycnoBHa 
npOBeaeHiw sthx hchctbhh Haa MaTepHam.HUM o6i,eKTOM, a Tarace KOHKpexHMe peacHMH 
(TeMneparypa, najuieHHe, BpeMa h t.h.). B ormcaHHH b npHMepax nonyieHHa BHHHn-nHc- 
nojra6yTazmeHOBOH cycneH3HH h pacTBopa aHC-nojiH6yraflHeHa oTcyTCTByeT yxaaaHHe Ha 
KomreecTBO HHKJioreKcaHa, Heo6xoflHMoro jsja. nojiyneHHH BMmeyKa3aHHMX cycnemtm a 
pacTBdpa. ripeflnaraeTca flonojHum> npHMepti cooTBeTCTByiomHMH aaHHtiMH. 

Cjieayer yroHHim, xapaicrepHCTHKy noHaraa «OTperynHpoBaHHoe coaepKaHHe BonM», 
yKa3aHHoro b n.n. 1.2,4,6.16,17,18,19,20,21,22 (popMyjiw, tsk KaK BBnneyKa3aHHHH npH3HaK 
BBipaaceH He BnonHe onpe^eneHHO. rio3TOMy cjieayeT CKoppeKTnpoBan> ^opuiyjiy, yxasaB B Heft 
HacTHyio (popMy BBmojmeHHa 3Toro npraHaKa, Hcx<wa H3 npHMepoB, npHBeaeHHUX b onHcaHHH 
ana HJijiiocTpaimH peajnnaiwH 3aaBjieHHoro H3o6pereHHa. Taxaa KoppeKTHpoBKa HeoSxoflHMa wia 
BBmojiHeHHH TpeSoBaHHH ct.1350 n.n. 2, 4 TK PO, aax ycTaHOBJiemw cooTBercTBiw 3aaBJieHHoro 
H3o6peTeHHfl[ ycjioBHK) npoM&nnjieHHaa npHMeHHMocTB. 

OaHOBpeMeHHo cjie^yeT otmcthtb, hto 3aBHCHMbiH n.13 4>opMyjn>i cocTaBneH HeKoppeKTHo 
KaK pe^aKUHOHHO, t&k h no cyinecrBy b oTHOineHHH xapaKTepacTHKH yKa3aHHbix b hcm 
npn3HaKOB. CjioBocoieTaHne ncuiHMepH3HBaHHBifi nojnoreonpeH h Tpe6yeT floncwnnfrejiBHoro 
yTOHHeHHs. TaK Kas nojnni3onpeH 3to ncwiHMep (T.e. nojiHMepmoBaHHMH) H3onpeHa; TepMHH 
howkhh nojimraonpeH- 3to Toxce noJiHMepH30BaHH£iii H3onpeH, T.e. nwiHMep roonpeHa. 
IlcraTOMy cjieayeT yTOHHHTt pa3Himy Me»ay hhmh b KowreKCTe aaHHoro H3o6peTeHna. T.k. 
B03M03KHO HMeeT MecTO TexHHqecKas onurfnca. 

Tpe6yer yTOHHeHiw h noHSTHe « CTHpojiHfleHciHpo^E>Hoe coe«HHeHHe» h «hjih hx 
npoH3BonHbie». IlpH 3tom cjie^yeT hmstb b sajsy, hto noHarae hx npoH3Bo«HBie» no OTHOineHHK) 
K yKa33HHBiM b n.13 BemecTBaM BKmonaeT HeonpeaejieHHoe MHoacecTBO coeAHHeHHH, 
HenoOTBepay^eHHbix onncaHneM, h ero cjie^yer hcktoomhtb. A b npHMepax , HJunocTpHpyKomnx 
peajiH3anHK) 3asBjieHHoro H3o6peTeHHa no npH3HaxaM , yKa3aHHHM b n.13 4>opMyjn>i, cne^yeT 
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KOHKpeTH3HpoBan, nojimraonpeH h nojni6yxaflHeH, yica3aB hx MoneKyjiapHyio Maccy, b 

HaCTHOCTH. 

3aHBHTejno cjieayex oxKoppeKXHpoBaxb n.n.2- 6 (popMynw, yKa3aB b hhx Te napaMerpH 
peacHMOB, KOTopbie npHBeaeHbi b npHMepax, HjunocipHpyionpx peaniBamno 3aaBJieHHoro 
H3o6pereHiw, jih6o nepeHecxH b hhx npH3H3KH va cooTBexcTByiomHx 3aBHCHMbix nyincroB, 
HanpHMep H3 n.n. 10-14 h 03 onHcaHHa. TaKoe Tpe6oBaHHe o6ycnoBjreHO tcm. hto coniacHo 
cymecxByiomeH npaBonpHMeintxejiBHOH npaxxHKH, ana H3o6pexeHHH, oxHOcamerocji k cnoco6y 
yKa3HBaioTCfl He xojibko nocjieaoBaxenbHocxb npneMOB h onepaimH Haa MaxepHajibHbix oGieKxoB, 
ho h ycjiOBHa npoBe^eHiw aeHCXBHH, KOHKpexHbie pejKHMbi, HanpHMep xeMnepaxypa, aaBjieHHe h 
apyroe. npH 3xom coBOKymiocxb npraHaKOB, xapaxTepH3yiomHx cnoco6, aonacHa 
cooTBeTCTBOBaTb cynurocTH H3o6pexeHHK, oxpaacaeMoft npHMepaMH peanH3anHH ero. 

Bee Bbiuie yKa3aHHHe o6cxojrrejn>cxBa He no3BOJMH>T Ha aaHHOM axane paccMOxpeHHS 
MaxepnajiOB 3asasKH cflejian, oKOHHaxejibHbrii bhboa o cootbctctbhh H3o6pereHHs ycnoBHio 
naTeHTOcnoco6HocTH «npOMbnnjieHHofi npHMeHHMOCXH» (ct.1350 n.4 DC PO). 

3. HecMoxpa Ha axo, 3xcnepXH3a co^na n.ejiecoo6pa3HHM npoBecxn oneHKy 3aaBJieHHoro 
H3o6pexeima Ha cooxBexcxBHe ero ycjiOBMM «HOBH3Ha h H3o6pexaxejn>CKHH ypoBein>». 

B KanecTBe HanSonee 6jni3Koro aHanora k 3£WBJieHH0My H3o6peTeHHK> no n.n. 1-28 
3KcnepTH3a CHnxaex, HanpHMep, naxem JP 1 120981, 07.09.1999 (Dl), b kotopom onHcaHa 

KayqyKOBaa H pe3HH0Bax KOMn03BHHH flJW npOH3BOflCTBa aBTOMODHin.HHX fflHH, 60KOBHH mHH, B 

cocTaB KOTOpoH bxoahx apMHpyionmH KOMnoHeHT caaca b KomraecxBe 20-80 Hacxeii, Kayqyx , b 
codaB KOToporo BKjnoneH flHeHOBbifi KOMnoHeHT b KOJiEraecxBe 25-50 Beciacxefi imc- 
nojra6yTazuieH b KojraiecxBe 10-50 Bee. Hacxeii, nonyieHHHH nyreM npoBefleinra uhc-1,4- 
nojiHMepH3auHH 1.3- oyraflHeHa b cpeae opraHHHecKoro pacxBOpHiejia b npHcyTCTBHH 
Kaxanreaxopa, yKa3aHHoro b JP 5194658, 03.08.1993 (D2). IIpH 3xom b Dl npeaycMoxpeHHO 
TaKMce BBeaeHHe h apyrax KayqyKOBbix KOMnoHeHXOB. HanpHMep nojnnBonpeHa. B Dl onncaHbi 
xaKHce h pe3HHOBtie cmcch, coflepxcamHe CMecn 3THX KayqyxoB h HejieBtie ^o6aBKH (cepa, 
HanojiHHxejn, h np., xaime KaK caaca, moKcm KpeMHHa). B D2 b KaiecxBe KaxanH3axopa 1,4- 
nojiHMepH3auHH npHBeaeHH , HanpHMep ,b lacxHocxn «H3XHJiaiuoMHHHH h xnopw Ko6anbxa, 
TpHajiKHJiajnoMHHHH h xpH4»xpopHfl HHKejw, hjih naHTaHOBBiH KaxanH3axop, h Kaxainoaxop 1,2 - 
nojiHMepH3aHHH, xax npHMep -BOflopaexBopHMoe coeaHHeHHe Ko6am>xa h opraHoamoMHHHH. 
3a«BneHHoe H3o6pexeHHe oxnHiaexcji ox H3BecxHoro xeM , iro o«hhm H3 KOMnoHeHxoB 
KayryKOBOH KOMno3HimH sBJisexcH BHHHJi-uHC-noJiH6yxaOTeHOBbB5 KayqyK. nojryHeinajH 
onpe^ejieHHbiM o6pa30M, h b cocxas KaxaJiHXHqecKOH CHCxeMbi Ha Bxopofi cxajniH nojiHMepH3auHH 
BXOflHX cepoyrnepofl. OflHaxo H3 JP 2000-044633, 15.02.2000 (D3) hsbccxho HcnojiKJOBaHHe 
cepoyrnepofla b cocxaBe aHanorHHHOH KaxajiHXHHecKOH chctcmbi, npmeM uhc-1,4 
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nojmMepn3amao h CHHjmoTaKTHqecKyio l,2-nojniMepH3anHio npoBOflsrr b npHcyrcTBHH 
KaTajnnaTopa, cocToamero H3 BoaopacTBopHMoro coe^imeHHa Ko6ajn>Ta h coejpiHeHHJi, 
coflepacamero Al, $opMyjia KOToporo Al R 3 ( R npeacTaBJiaer co6oa anKHjn>Hyio hjih 
UHKJioanKHJitHyK) rpynny). ridSTOMy c yqeroM h3bccthlix TeximqecKHx peinemm H3 Dl h D3 
3aHBneHHBie H3o6peTeHHe no n.n. 1-6 He coorBercTByioT ycjioBHio nareHTocnoco6HOCTH 
H3o6peraTejiBCKHH ypoBem, (ct. 1350, n.2 FK P<D). H3 RU 2214427, 20.10.2003 (D4) n3BecTHa 
pe3HHOBaa KOMno3HnjHfl, cocToamaa no Mem»ineii Mepe H3 OTeHOBoro 3JiacT0Mepa - Harypam-Horo 
KaynyKa b KOJureecTBe 50 no 100 Macc.% , no MeHtmea Mepe oahoto hjih HecKOJiwco nneHOBUx 
ajiacTOMepoB, npe«noMTHTejn,HO cinrreTHHecKHx - nojra6yTaoHeHOB, coaepacaHHe 1,2- cBJBeH b 
kOToptK cocTaBJiaeT 4 ro 80%, h Tex, KOTopwe HMeior Sojiee 90% 1,4-nac CBjneH, a Taicsce 
nojiHH3onpeHOB, conoJiHMepoB 6yTaflHeH-CTHpojia h flpynix, HanojiHHTeJia b KOUHHecTBe ot 30 no 
70% Mace, conepxcainero ot 50 ao 100% ot o6mea Maccti HanoJiHHTejra AByoKHCb KpeMHHS h 
ocTajitfioTo. BHuieyKa3aHHaa pe3HHOBaa KOMno3Hnna KOMno3Hmw npe,mia3HaHeHa aiw wx 
noTeKTopa, noKpbnmai nHeBManraecKOH iuhhm h snacnraHoro cot^meam ana KpemieHHa c 
flHHmeM aBTOMo6aiia. 3aaBjieHHue pe3HHOBHe KOMno3nnnn no n.n. 15-22 OTJiHHaioTca ot 

H3BeCTHOH TeM, TTO OflHHM H3 KOMHOHeHTOB KajntyKOBOH CMeCH B HHX HBJIfleTCH BHHHJI-UHC- 

nojiH6yTanHeH, nojryqeHHbia onpeflejieHHHM o6pa30M. Ho yHHTbraaa H3BecTHOcn> KaynyKOBon 
KOMno3Hnnn, conepacaineH 3tot KaynyK (Dl) n cnoco6 nojiyreiDM ero CD3) no OTHOinenHio k 
(D1)-(D4) 3a«BjieHHoe H3o6peTeHne no nyincraM 4>opMynH 15-22 He cooTBeTcrayeT ycjioBHio 
«H3o6peTaTejEbCKHH ypoBeHb»( ct.1350 n.2 TK P<I> ). 

OKOHHaTeJIBHHH BHBOfl O COOTBeTCTBHH 3aHBJieHHOrO H306pereHHH yCJIOBHaM 

naTeHTocnoco6HOCTH «H0BH3Ha h H3oopeTaTejn>cKHH ypoBem» Moacer 6htb caenaH tojimco nocne 

Bbmoaa 0 COOTBeTCTBHH ero ycjioBHio «npoMbnnneHHaa npHMeHHMOCTt» (ct.1350 n.4 TK PO) npn 

cooTBeTCTByromeH KoppeKrapOBKe 3aaBHTeneM $opMyjn>i H3o6peTeHHa h oiuicaHHa. 

4. B COOTBeTCTBHH c H3JKHKeHHHM 3a«BHTejno injeflJiaraeTca npoaHanH3HpoBan> Btnne 

npHBeaeHHwe aoBOflbi h npeaocraBHTb yroHHeHHyio <j>opMyjiy h CKoppeKTHpoBarb onncaHHe , He 

BbixoflH 3apaMKH nepBOHaianbHbix MarepHanoB 3asBKn, b BHfle 3aMeHHK>mHx jmctob. 
on/\oyKeWL/e_: konuu ccihaok Ma YJa {, -i &-ic% . 
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8(499)2406424 



3aMecTHTejn> 3aBenyiomiero OT^ejioM 
TexHOJiorHH opraHHHecKHX coenHHeHHH 




JI.X. THMOUlKHHa 

8(499) 2437695 



Your reference: U01-213888/KK Official Action 

Our reference: 2403-144627RU/63 

Application No.: 2007123023 

Attorney Name: Elena E. Nazlna Page 5 of 5 



Encyclopeadia of Polymers 
Sovietskaya entsiklopediya Publishers 

The most wide-spread process for producing Synthetic Rubbers is emulsion polymerization in the presence of 
systems initiating free radical formation (see also Polymerization Initiators). Stereospecific polymerization in a solution in the ' 
presence of alkyl derivatives of alkaline metals (mainly, lithium) or integrated catalyst systems comprising alkyl derivatives of 
aluminum and salts of Ti, V, Ni or Co (see Coordinated Ionic Polymerization, Ziegler- Natta catalysts) is widely used as 
well. Polycondensation techniques (polysulphide rubbers, polyurethane rubbers) are employed for manufacturing some 
special purpose S.R. 
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.6brrb.:jTax>Ke ,iocymecTBaeHa,.c , qoMonv>K> .iHOHHaHpyBonnrx- 

CliioficTBa .'ByjncaHH3aTOB.:. Cnoco6HOCTt K. h. k KpH- 
cTaaakaannH ofiycaoBaHBaei .BiicoKyiq ripo^HOCW. npn pa- 
cxjDKeHHH peaRH Ha ero ocHOBe. Ilpa BseAeaHH aKTBBBtix 

BanOXBHTeJiefi npOIHOCTb -peSHH npH paCTBWGHHH H3M6- 

HH6TCH HeanaiHTejibHO, ho cyn;ecTBeHHO noBumaioTCB: mx 
uoAyii> x conporaBJieHHe paaAnpy. PeaHBH hs K. h. xa- 
paKTepnayiOTCH ; xopomefi i.aaacTHiHocTbw, h3hoco- h 

MOpO3OCT0fiK0CTbK>, BblCOKHMH flHHaMHI. CBOHCTBaMH 
(TafijI. i7), HO HB3KOH CTOHKOCTBKJ K AeHCTBBW paCTBOpH- 

.TeJieH t "Maceji"HiHCK^pEixi)tp;..cpeH (Tafia. 8). 

■ ; '' ,<: ''x.6aim«'8. CroflkbcTW peam H3 BarypaabHoro Kayjyita 
.i :: v i.i,.... b paumHur ep«nax 
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• " ' l « "p'eaHBa . .'cTOHKa,;' «±» , "orpaHHSCKHo 9to?k«: «— » bc- 

-, ii-iir-v .i.(i'in'i'.i .tifwu/iTv.' ■ • .. ' 

, . IIpHMeHcirae i KayvyKa. CoieTaHne xopo'inax TexHoao- 

rBW. v CBOHCTB CMOCefi 'C KtiMIHieKCOM neHBHX CBOHCTB ByJI- 
KBBH3BT0B ' 'OfiyCAOBHAO fflHpOKOO npHMGHBHHB \K. H. B 

upoHSBOAGTSe paSHOofipaaHHX pesHHOBHX HaflejiHfi. Ochob- 

■HaH. 06«aCTb erO npHM6B6HHH — ' npOHSBOHCTBO HIBH. K. K. 
HCIIOJIMyJOT T8JOK6 B np0H3B0RCTB6 TpaHCnOpTOpHHX JI6HT, 

npiraoABHi peuHefi:, pyxaBOB h «p. $opiioBStx H Becjop- 
-MOBtn peaUHo-mtZHUiecKuz uadejmH (aMOpTHaaTopM, npo- 
KaaoKH, lynaoTHHTeaH; h «p:). K. h. npHMeHHioT b KaOeab- 
Hofi- npoM-«TH nan. HaroTOBjiOHHK aneKrpdHaoaHUHdHHHX 
MaTOpHaJibB'i C npHMeHeHHefct K.S.H. HaroTdBJiHKii kjibh 
*wiv.P*BtiHOtUe'KJiia), rfaHVftiK, ey6miinue -peeuHui ero 
Bcnon&ayiot am ofiiuiaAKH bbjiob B tyMMV-poeaKu* ihbbi 



kh,- ayatapa KUffJ&aa'. co^J.TieABAHHCKO.rp jsaaaaTOBKH 

i (Tl^fiKjaPjtofe^Wp^fiBtByBHH •KpOBHj-aOBABIi KaTeTCpH, Hep- 

>MXKH>?i^B3ratr-TiBnxeBoro TBaaBayeHHB." :3B«TOreni.Hyio 
«ctb K. b. HCBoniayioT a| bhao naTCKCa (cm. JTameKc 

K ffHpotoefnpoBworicTBO fc. ff- K' <870; cocTaBMO^ _ok- 
HaeJ j ICpaHaBke o ci>p«peryjMpHiixx cHHTeTn^. 
iAvxab ^onpefao^/6yftaAHeH0Bblk), |a -raioKe mfapo- 
" T -opTHikeHra ro <<BnrreTm>..^ 

uor.cneHBajLbBiix Iucbohctb i (6eH30-j». iMacao-, 
"cTta>^ kp.jL- o6yciioBHjiA ! co«pUqraB< ; no- 
?• ^Sha 8 WpafcneH npbM-cTH. HpApooHo 06 

B-h B» B a B. B. l7 npBpoaBHB Kay^yK. 31.. *» 32 «j§.ST 
tH p n k d ilea A^A..i JlaftjiBaamw, ^W«« Dl il'S™ 

SuMernatuSl •ynthetlc.1L.. I0S4: TKe applied science of rubber; 




-ied..W»' J. S.Naunlon. L... .1961; JI,e :B.P a, Xexkh h TexBonoinH 
noJiHBtepoB, ->6 ^6, 127 (1065); XnuniecKxe peaKiniH cojmuepoB, 
noApen. E. «eneca, nep. caHTfl., t.1 — 2, M„ 1967; ro<t«aHH B., 
BvBKaBBsanKR h ByjiKaBHayiomne areHro, nep. c sew., JI., 1968; 
B vxbhb M. «., HCypa. BXO. 13. J« 1, 67 (1968); Cnpa- 
boihbk peaBHmHKa, M. . 1971, c. 21. 3. K. ffeeupxt. 

KAyiyKH CHHTETHHECKHE (synthetic rubbers, 
synthetische Kautschuke, caoutchoucs synthetiques) — 
CHBTeiOT. noaHMepH, K-pue, dokoSho HaTypaJitHOMy 
Kay^ryicy, Moryi .fitnb nepepafioTaHH b peaHHy. EojiBnmH- 
ctbo K. c. npeBpamaercH b peaaHy nocjie CMemeHHfl c Ha- 
nojiHHTejiflMB, ByAKaHHsyioiaTrMH areHTauB h ap- HHrpe 7 
OHeHTaMB peaHHpBOH 6M6cit^H nocaenyioineH eyxkanuaaifuu. 
CyBjecTByjOT Takwe K. c.;' H3 K-pnx MoryT 6trrb noJiy^eHKC 
peaHBOBBie H3AeJiHH 6e3 ByaKaHHaaura (t. Has. mepMo- 
Macmonjtacmu). " BucoKoajiacniH. CBoficTBa peaHH o6yc- 
jiOBJieHU $nam. cbohctbbiib MaKpouojieKya KaynyKOB, 
rjl. o6p. hx rH6KocTBK> (cm. BucoKOMacmmeekoc cocmox- 

Cnoco6HOCTb , k ByjLKaBBaanBB onpeflejiHCTCH npBcyT- 
CTBBeii B uaxpoHpaeKyjiax Kay^yKOB peaKHHOHHOcnocoS- 
hijx ^eHTDOB ^(cm/ ^JticaHu^aifiLs). lips ByjiKaHH3au,»n 
MewAy MaKpOMoie'kyiiaMH' KayiyKa ofipaayioTCJi nonepei- 
BBte CBH3H (cm. ByAKaHuaaifuoHHOn ccmica). Ilpn btoh pea- 

KO BSMeBBJOTCH TBepAOCTB, paCTBOpBMOCTb, CTOHK.OCTI. K 

HeficTBHio arpeccBBBiix cpes h ,ap- csoHCTBa KaynyKOB. 
HajiEraeM B > MaKpoMO^eKyjiai K. : c. ; peaKqaOBBocBocofi- 

BMX r^eBTpOB ofiyCJIOB jlfeifflU TaiOK6 HX CKJIOHBOCTb K OKHC- 

aeHHJO, CTapeBHB) boa AeBCTBHeM aTMbci]>epBux jiaKTopos 
(cm., CmapcMie xayvyKoe) :B- cbocoShoctb k ApyrHM xemb?. 
npeBpameHHHM (CM. rudpupoeanue. Kaynynos, IfwcjtuaaifUM 
KayvyKOSi : Jf.aoM.epi(3aititii-,..KaynyKoa, nXj-opupoeaHue xay* 

<U/KOe)\ K-pHe o6bWHO KOpBHHUM 0fipa3OM H3M6HJH0T CBOU- 

cTBa KayiyKOB h lacio upnBO,T,"T k o6paaoBaHHio npoAyK- 
TOB, r.ae ,, ofiaaAaK>ii(HX 1 KaynylconoAofiBtJMH cbobctbbmb. 
fljis o6ecneTOHHB CTa6BJibHocTH K. c. npH xpaaeBBU b hbx 
oGuhuo 'bboabt aHmuoKcudaHtnut. J\pyrac san^BTBbie ao- 
fiaBKH '{aHmuosoHaHrriui ' nponiueoymoMUmejiu) bboaht, 
KaK- npanHJio, npH BaroTOBJieHBH pesBBOBUX CMecefi. 

KnaccH4>HKai(HH. 06jnenpHH<rroH bb^hbtch KaaccH^n- 
KaiinH K- c. no 'ofiAacTBM.npEMe.BeHBH (Tafia. 1): 1) K a y- 
q y k h oCn^ero BasstieRHi, npBMeHBeMue B 
MaccoBOM npoHSBOACTse tbkbx usAeaat, b K-pbix peaan- 

ayCTCH OCHOBHOe CBOHCTBO pesHHM — ajiaCTHHHOCTb (D3II- 
hu, TpaBcaopTepBbie aeBTU, peSHHOBBH ofiyBb H AP-)i 

2) . K.a y i y k.k ...c n.e v, b a a i,.b o r o H.a a h a i e- 

B H B, npHMOBHeMHe B npOBSBOACTBe H3Ae«BH, K-pue ua- 

pRAy c aaacxBTOOCTBH) AoaxcHU. ofiaaAaib ctohkoctbk) k 
B 0 3 ABHCTBHIO pBSaBHHHX BrCHTOB (pacTBopHTeaefi, k-t, nj,e- 
ao«fi, He$TenpoAy*-TOB, KHcaopoAa, oao-Ha b ap ). TeBJio- 

H MOpO30CTOHKdCTB» . (T. ,e. . CHOC06hOCTM0 COipaHBTb 

aaacTHHHOcTb ..B . mnpoKOM • AHanaaoHe teMn-p) bjih ap* 
cn©B,BaaBHHMH, CBOHCTBaMH. KaaccH^HKaqHfl K. c. no 
ofiaaCTHM npHMeBeBHB.B H3BecTHOH Mepe ycaoBBa, t. k., c 
oahoh ciopoHbi, MHorne K. c. ofiaaABKT KOMnaexcoM 
CBpflcTB, BOBBoaaionBix BpHMCHHTb hx KaK Kay>ryKH ofime- 
ro : Kcaep,HaatBOi>o BaaaaieBHJi, a c Apyrofi CToponu, k pa- 
ftyl poannnritiTcj gaaejiBLH ofin^ero Ba3HaieHHH HHorfla npeAt- 
hbaak>t ' TaioRe -H.'HeK-pbie cneD,Bj>BH. TpefioBBBBH (Hanp., 
Macao- b fieasocTOBKocTB Aaa peaHBOBbix ,p;epTOTOK H.opyr 
BH, ■MOpOaOCTOHKpCTb'AaB HIH.H b APij.'; : ^ia«T0 ; noab3y»TCH 
xaKBHO MaccaftBjtaflH'eH ^t, c. bo liBMtra,, cbpTaBy MaKpo-; 
.MoajBKy^M.^Hanp.j 6yTaAHeH-ctHpoa>kue, ,fiytaABeHpBbie« 

H80JipeHOBLie)ir.B(>AbnmH;CTBp ..K. : .C.. OTBOCHTCJI lK Kapfio- 

j;enBbiM noaBMopaM, pioay^aeMbiM hs yraeMoAopoAOB, 
H^pi?oTfei;<. 1 ,;Ha^p.,^oaBcyab^ yperaBOBbie, cb-^ 

•Aepwa'T b ^aaBHOH . neoB. . MaKpoMoaeKyau • reTepoaToMti. 
'CynieciByjoT u&axiKe .'KayHyKonoAofiHiM'e' WaHMepH. .c .'.Be 7 
1 SpraHBS. fa&rifa.utwatrti ^aKpOMoaesya,:, Hanp. ,. xpew-! 
HHHppraHH^ecxHe! KaysyKH : ..h noai$oc4)OHHTpHaxaopHA, 
hab; noiHn^n^jop$6c$aaeH (nocaeAHHH noapiep HBaaeTCH 

BOaHOCTbB} HeOpraHHH€CKBM, -r-;CM'. Po*U(pQC.lpfl3eHU). . 

■ Oc ofibie .Irp ynnta ; K .' L cJ— .BOAB^^jgcngpcHH kay^yKQB 
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KXrmncu chhtethieckbe 



Tttgawqa 1. BawmeihiiHe npoMbimneBHbio cmrreTHiecKHe EoyvyicH 

HasBairae KayryKOB ~~ 

H HI OTeieCTBBHBUe 

uapKR 



I 



XuMm. cocraa 



Cneuaanbaue CBOftcTBa 



EyTannenoBBie 
CKB 

ByTaHHeH-cTBpojiBBue 

CKC (CKMC5 
HaonpenoBue CKH 



KayqyKH oGmero lajBifeunii 
Heperyjinpaoro 



STBjieH-ni 
CI 



onHjreHOBfcie 
an 



(noan6yTanneH 
CTpoeBHa . 
CTepeoperyjtHpmjft nOjiHCyraffH- 
en o bucokhm COAepwaBneM 
SBeHbeB 1,4-vuc 
ConoiratHepu OyrajcueHa cb cm 
ponoM (a-MeTHJioTHponou) 

CTepeoperynflpHutt nonaaaonpeH 

O BblCOBRM 

' ea 1,4-uue 



CK.3HT 
ByTmiKayiyK BK 
XjioponpeHOBue (aaapaT) 



CTOfiHOCTb K OHHCJTeHHH) 
BHH> XBHRf. arCHTOB 
pOCTOHKOOTb 



ByTaflHeB-HBTpKjibHBie 

.CKH. 

n<unrcyjib$iiffRbie frao 
Hon) •■ 
KpeuB 
□KT 

<t>TopconepH<amae CK<I> 



AKpHJiaxHue 

yperaHOpue CKy 

XjibpcyjibifHpoBaHHMfl 
nonHOTHJiCH XCTJ8 
nojiHBaoSyTHJiea 



ConojiBuepu axxmeaa c nponane 

BOH 

ConojiHMepM BraaeHa c npoaa- 
neaou a TperbBK uoaouepoK 

ConojmMepu HaoCyTHaeBa c ae- 

DOJIbDlRM KOJIRqeGTBOM HSODce- 

aa i 
IIojiBxjioponpeR 

. • oeasocroBKocifc 

KayvyKB caeaaanbaoro HaaHaieHaa 
.Goaonajuepbi CyrajiHeaa o'aKpa- 

JIOKHTpHJTOM 

UojincyabtiHnti 



. AeftCT- 
BTMOC4>e» 



BucoKaa rasoaenpoBanaeMOCTb. 

CTOBKOCTb K OKHCJI6HHIO, BTMO- 
<t$epoCTORKOCTb ' 

vAOBJieTBopBTejibaaa Macjio- 

6eH30CTOH] 



nojiRopraaocBJioKcaHU 

HojrK$TopoTipeR, conoaHMepu 
4>Topojie$RBOB. nojiH<iep<pTop- 
ajiKRnaKpRjiaTu, ipTopapoeaH- 

BUB nOJIH3<J}H[)H h Hp. 

Gonomuiepbi stpRpoB aKpanoBos 
K-rht c paana^BbiMB aenpenejib- 

BUHH COeflHHeHHHMH (BBnp., 

6yTHjianpHjiaTa c aBpraOmiT- 
pbjiom) • 
IIojiBTpeTaHbi 

rtojiBBTHjieH, conepmantRft xjiop- 
oyjib^oHOBbie rpynnu 

IIojIRRaoGyTHJieK 



Macno- a 6eH3ocToflKOCTb 
Macjio- a BeBaocTOBKocTb 
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: tt P H PaCTHWeHHH, BHCOKHM COB PO \ 
■ : r TBBJZ6BB6M a6pa3BBHOMy H3B0CV 

(HCTHpamno), HajitiMH BHyTpea> 
hhmb norepHMHC Ha racTepeaac. 
- Cpena K. c. b aaa6oj[bniea crene-I 

HE 8THM TpeSoBaHZHU OTBeiajOT 

•coBjetwt. naonpeHOBbiH a, , a _ 
■CTbiiho, 'CTepeopeiyaHpBiJB .6yTa- 
• i ■' < ■ aaeHOBHfi ! .xayiyRB. = B 'Bsbgcthobt 
cTeneaa 3thm rpefioBaHHaM: yaoB- 
:•■ jibtbophiot rraioKe: 6yTaajaea-«TB- 

pOJIiHHH, i HaTpHH-6y TaflH6HOBbIH 

,. , araneH-nponajieHOBiia xaysyKa' 
■ Ha; xjpita ^^Ay^aiof peaiaHk' c an! 
... . cokob apoTOooTno npa pacTHwe- 

BHH TOJU.KO npa BBeflemiH 8KTHB- 

hhx HanojiBBTeJiea (cm. Hanojmu. 
>nefu_pe3UH);_onBafio noBumeHHe 
npoiHocia conpoBoamaeTCH b p H - 
Re cnynaeB yxyfltneHHeM ana6T H ?. 

CBOHCTB P83HH. B Ta&I. 2 npEBe- 
fl6HH H6K-pbie TRIIHIHbie CBOaCTBa 

peaHH . as paa^HqHiii' ft.'c: Hsw- 
BMt cocTaB peaHHOBHi ciieceg 
(Hanp., Tan a KOJia^eciBO aanoji- 
HHTeaeH, njiacmutfuKamopoe, ej/jt- 
jcaHuhyioufux aeenmos) a ycjicmim 
ByaRaHaaaqaa, mwkbo aa ocaoae 
Oflaax a Tex Mte K. c. noayiaTb 
peaaHbi c paajtasHirata cBOBCTBaica 



Hanoa aea HHe npe ax nony^eaHa uacjiaMa, cawez a 
HanojiHHTOJiHMa (cm. H anoAHeHHue ■ naynyKu). 

Bu6op xaaa K. c. onpefflenHeTca TpedoBaHBHua x csoa- 
ctb«m pesaaoBoro mpfinvm. Tax, aaa6onee MaccoBue hs- 
flejiaa (mBBbi, TpaacnopTepHue jieHTti, pesHHOBaa o6yBB, 
BnemHHH ofionoiKa xaSenea) aojixchh oOjianaTt ajiacTHH- 

HOCTfcK) B COieTaHHH C flOCTaTOIHO BHCOKOH HpOHBOCTbiO 
Ta6««ma 2. CsoaoTBa peaRH ua oohobb pasnraaux 



Teano- a MopoaocTOBKoexb, su- 
coKR6 DHaaeKTpai. CBOfiCTsa. 

*Raaojiora^. aaepTaocTb }" , " um , u paanaraHMa CBOBCTBaMJ 

Tenjio-, Mawio-, aTMocitepo- h (noflpoOHO o CBOBCTBax peaoacu 

orHeCTOflKOCTb. CTOBKOCTb K B CTaTBKX ' .'b.'' COOTBeTCTBVIOnmT 

«eflcTBBio arpeccBBBbix open If _ „i„„ _V"y»«"vx«yionDii 
■ V A «• .0-! .Hanp. Symadueuoeue ■,-ka- 
y«OBjjCTBopHTejibHaH Tenjio- a f«i"t«, BymtutKaynyK, KpeMHuHop- 
MofiKocTb zanunecKue KaynjKu). 

EfoJiyioHHe. K. c. noaywwr m. 
oop. c nojioiHbK) mbtoaob nojza- 
S.»™t H „ npo^Hocib npa paoTH- Mepaaanaa. BajKHeBmBe mohomo- 

weUBH B R3HOCOCTOBKOCTb ntT fivro Imot, „„„ 

ATMoc*epo-, »enao- a bbboco- pK oyraaaeH, ciapoji, oc-mcthji- 
cTonkocTb CTapoa, . aaonpea, - aaofiyTBJieH 

CToftKocTb k neflCTBHio BrpeccaB- BTBJieH, nponaneH, aKpHJioHHTnaji 
a«x open, BHcoaae A aBa CK - flBopraBoiaxaopcMaaM a np. P Oc: 
- ■ HOBaoe TpefioBaHae x MOBOMepaM 
■ Han nojiyieHHH K* c. — CTporo 
orpaaaTOBHoe coflepjxaHae . , npaMecea , (xBcmopon, cepy- 
coflep*anra e H , KapfioHnaMnae ;,coeBaaeaaa, bom, . aia- 
HH, HBTpocoenBHeaaa h. «p.), j^rapyroinax c ^ xaia- 
JiaaaTopaMB npcmecca hot. c oepaaywanoiaca Maxpo- 
MOJiexyjiaMH. : OOspiho conepwaaae, ochobhoto . ..BeatecT- 
Ba b MOHOMepax cocxaBJiaeT.: .He., : ,HBHte i 99,5% . (rob- 

XpBTHHB TpBOOBaBBB. . K HHCTDT6 paanBTOBlX, MOHOMepOB 



bhx open, BUC 

TpilH. CBOHCTBa 



HoKaaaTeaa 



xayvyKOB 
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UpOIHOCTb npH' paCTflKceBBH ' 
:HanOJIH6HHHe peBHHH . . . . 
;] aeBanojiBeBBiJe peaaaia ... . 
ConpoTHB Ji9Hne . paanapy . 
H3B00O0TOBK0CTt> .... . ; . 

3 JiacTa^HOCTb - .-. .; . 

TeunepaiypHbie npenenu sKonjiya- 
TanaH, »C . „ 

ATMOC^epOCTOBKOCTb '. „ ■;' 
CTOBKOCTb K OKHOJleHHIO ., . ... 

MacjzocTOBKoctb' . . .'. .'. .'..': '-. 

CTOflKOOTb K nefiCTBHH) paCTBOPBTC" 

jiea '■■■!./ f.m. : .. • •, 

ajiai(aTR<iecKRX . .'. , , . 

apoMaraqecKax '. : . 
xjiopapoBaBBbix J v; i'-'.**.-. 



* O— oTjnrawc; X— xoponfRe; y — ynoBfleTBoparejibHbie; n— njioxae. 



•ii Jfi'it ffrrs ViVijilriii -. »(". -:r: 
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!i"ill.-<£lTI.! iTA!*>:'-I 'fII'.'! if «■ ■ in-/.: ,=r 
KAV.qyKHlCnBTETMIECKHE 



■:>;i!i 
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o- 

•y 

H- 
C. 

e- 

3T 

a- 
a- 
)fi 

B- 

n- 
6. 
n. 

a- 
e- 

B- 

u- 

36 
H- 
^. 

e- 
:a 
o- 
m 
n- 
i- 

IH 

je 

Cb 
CH 
.1. 
IX 

a- 
b- 



e- 
n- 
h, 
«. 

c- 

iM 

TO 

y- 

a- 
a- 

D- 
T- 
B- 
>B 



cm.-; a CTaTtHx o cooTBeTCTBytonpix Kay^yKax)'. Ba»Hoe 
TpeooBaBae k MOHOMepaii 'ajih KV c. o6m.ero naaHaTOHHH — 

^^fla^^ee^^pacnp^TpaHeHHuii ~ cnocoO nonyroKHH^ 
K. c — SMt/jtbcuoKKax nojtuMepuaatfiui b npncyrcTBHH 
CHCTeM, HHHIJHHpyiOIUnX o6pa30BaBHe CBofioflHUX paflH- 
Kajios (cm. TajOKO Uuumiamopu rioxuMepusaifuu). JUnpoKO 
npHueHHioT TaK«e CTepeocnenH^nTOCKyro noJiaMepaaanHio 
B p-pe b npHcyTCTBHH ajiKHJinpoHaBO^Htix njejioiBtix Me- 
TajnioB (rji. o6p. jththh) hjih KomuieKCHtrx KaTajiHTHT. 
CHCTeM,_ coAoPHcainHX ajiKHjinpon3BOflHBie ajijoMHHHH :h 
cojih Ti,- V, Ni huh Co (cm. KoopduHaifuoHHO-uoHHax no'Au- 
Mepusatfux, Ifuztepa — Hamma ' KamaAuaamopu).- Upa 
noaytema HeK-pnx K. c. cHennajibHoro HaaaaieHHH npn- 

MeHHWT MIBTOflH nOJIHKOBAeHCan,HH (nOAUCl/AbjfiudHUe Kd- 

"■tyKU, upemaHbeue kauiyKu). .-■ ■: r — : *i" r 

PaSBBTHe npoMumneBsioro npoH3BOACTBa. Ycnenmoe 
pemeHHe npo6^enti npoMumjieHHoro cHHTe3a Kayryisa ot- 
hochtch k . HHCjiy Hanfionee . SHaqnTejiBHtix flocTHweHHH 



v.Jlfl noHBJieHHH CTepeoperywHpHux K. c; ; HaiypaabBUH 
KayiyK obiji HeaaMeHHM b npoH3BOACTBe Ha«e»HH, w-piae 

AOJHKHH ODJiaAaTB OAHOBDBMeHHO BHCOKHMH npOIHOCTHKHH 

h SJiacjin. cBOHCTBaMH (mHHM jifla oonbmerpyaHbix aBTo- 
MoOHJiea, TOHKOCTeHHLte h HeK-pue Apyrne HaAejiHa). Ore- 
peoperyaapHbie K. c, b ocooeHHocTH HaonpeHOBue OKa- 
aajiHCb KOHKypeHTocnoco6HtiMH c HaTypajibHbiM ttayiyKOM 
O^HaKO noaHoro hckjiktobhhh noTpeojieHHH HaTypanb- 
Horo Kay^jTta aeofixoABMo nafiTH aaoHOMirrabie npoMinn- 
JieHHue cnocoOti CHareaa HsonpeHa, K-pue hosbojiht nojiy- 
ian> CHHTeTH^.:- HaonpeHOBbiH KayiyK, 6ojiee flemeBnH, 
tom HaxypajiBHtna. 

TejniHiecKHH nporpecc. HanraaH c cepeflatru 50-x rr. 

B np0H3B0RCTB6 K. C. HaMeTHJIHCb CJI8A; TeHfleHnHH. 

la o!r.^?? BHBaeTC ' r np0H3B0ffCTBO CT epeoperyjiHpBint K. c. 
B CCCP pacmHpHJoTCH mod^hocib no CTepeoperynnpHUM 
6yTaflHeHOBMM h ■'HsonpeHOBUM Kay^yKaH, :; b KanHTajiH- 
craq. cTpaBax — wi. o6p. no OyTaAHeHOBim ■ (Tewm 
paaBHTHH npoaaBOflCTBa' aaonpeflOBbix icayiyKOB b sthx 



nayKH h TexHFKH 20 cTojieTHH. .Chhtm Kay,?yj(ca b Kpyn- cipanax 6yflyT 6npefle«Hrbc« n.e H aMH Ha HaTynanbHuii 

BXTrrrP^^wT 96 - Bn | DBKe B MH P e ^ UJI °°TO T : "W 1 ycnexaMH b paapaSowe flemeBoro Mei-o fl a no- 
A^fLtL; / JL. iS32 B o cnoc<) 6y, paap affofraHHOMy C.B. fle- | jtyHOHHH, HBbnpeaa) 



6efleBUM (nojrpMepH8anHe& H'a MeiajiJiH?. . HaTpHB fiyiasn 
eHa, no^yqeHHoro h3 amjioaoro .cimp'Ta)V. B. roflu nepBOB 
HHTHJieTKH, p_ CCCP 6fcIJIH nocTpoeHbi H BBepeHti B RefiCTBHe 
•reTbipa . aaBbfla, noao>KHBnrHx Haqafl0..co3naHEio a CTpaHe 
ni> °* J -"£? a . c HHTeiH9. jjaynyKa. npoMtim^eaHOe npoE3BO«- 
ctbo K. c. b n.p. cipaHax 6mjio opra'HHaoBaHo: B Tep!ia- 
hhh — b 1938, b CIHA — b '1942— 44 (KpynHoe npoHaabfl- 
ctbo), B KaHafle — b 1943, b BeflBKo6pajaHBn, Hia- 

«mck H <DpaHn.HH — b 1958. K 1967 K. c. npOHSBOffiuiii 
Ooaee hcm b 20 CTpaHax. 06i.eMij nponaBOflcTBa K. c. b 
KanHTajiHCTHi. crpaHax b 1970 npHBeneHU hhjkb (b thic. m): 

OIIIA . . . ; .. ..... .... ^2231.1 

■ flnOHBR. 697;S 

BeJIRKoSpBTaHHH 306.2 

, SPPr- 301 ,8 

OpaBti&ri 315,9 

KamjU*.'-.' 205,4 

HHnepjiaHflu . . . . 20 5.6 

HTaJiBX 155.0 



BpaSHJIHK 

MeKORKa . 
HcnaBKH . 
BeJibrBH . 

ABCTpajlHH 
HhahS . . 

B3AP . . 



75,4 
40.0 
40,0 
40.0 
33,0 
30,3 
.28.5 



CCCP aaiLEiiaeT ho oSieMy npousBoflcTsa K. c. BTopoe 
mgcto B nape h HaMHoro onepewaeT see KanHTajiHCTH?. 
cidbeh sa HCKJiioieHHeM CfflA. ,. ■ 

MnpoBoe npoHSBOACTso. . K. c. paasHBaeTCH 6onee 6u- 
CTpHMH TCMnaMH, TOM HpOH3BOflCTBO HaTypa^bHoro Kay- 
vyn&" (ra.6n. 3). 8to ooihchhbtch SHaiHTe^bHO 6ojiee 

HH3K0H CefieCTOHMOCTbW npOH8BOffCTBa CyTaflHeH-CTHpO^b- 

Horo'KayvyKa (H8H6oaee mnpoKo npHMOHHGMoro Kay^yKa 
oSmero HaaHaTOHHH), tom npcmaBoflCTBO HaTypaJibHo- 
ro KayiyKa,..a TawKe.. HeBoaMOH<HocTb|o HcnoJibaoBaHHH 
nocAOAHero b hsabjihhx, K-pue rojdkhh o6jia«aTb chbah- 

aJIbHHMH' CBOHCTBaMH. ' 

.... . . !••!»* •! 

TaOjrnna 3. Pocx HHpoBoro np'oH3*oflCTBa KayiyxoB * 



1 • 


... pv: 


■„■ 


' OO-teii npba'a'BoscTBa, 
inc. m '■ ■ 


uy.:.-.! 

AOJIH CHH- 






CHBTCTBTH. 


-i .•iiriv'j 
HaTypajib- 

-^.n; ii 'I 1 ' 


.,,rertn., 
KarfTKOB; 

. 


1940 
1960 
1955 
1960 
1965 
1969 
1970 
•«.'*■• 






1:43,1s 
544.1 
1102,7 . 
;,1909,8 
3030,8 
,4572,5 
4857.5 


144P..O. 
1889,8 
1948,3 
2021 ;s -:• 
2380,0 
,2855,0 
2947 ,'5 
•'■ ■■■ ■ 


■ 3.0 i -.- 

22,4 

36,1 
- 48,6 

56,0 
.■■,6»..« 

62.2 



2.. BHeApHBTCH CHOCP0 .PQJIHMepH3aH.HH B paCTBOpax 

tro noaBOJweT ynpocTHTt, TexHOJiorH5. apoAeoc h naeT 
B63MOjKH0CTB;nony*aTi,;K. c. BoMee peiyjrapHofi'CTpyKTy- 

pbt H C.pyanHMH TeiHOT. CBOHCTBaMH, TOM ' pfc HOjlHMe- 
pHSaz^HH B BMyjIbCHH HAH B MaCCe. ■ ■ x- 

3. PacmnpaioTCH HccaeflOBamiH ' b . o6jiacTH ''CHHTeaa h 

HpHMeHeHHH JKHKKBX OJtHrOMepOB C 'KOHI^BBblMH iyHKnii- 

OHaabHHMHi rpynnaMH (rtudicux Kay^t/icoe), nepepa6aT H - 
BaeMbix MeToflaMH jihtbh, sKCTpyann h «pj c o6pa30Ba- 
HHeM peaHHOnoAOOHtne MaTepHaaoB, ofoaflaionnix neEHuun 
cneqHajibHbiMH cb ohctb bmh . 

• A. Pa3pa6aTtiBaioTCH cnoco6u MOBH^iHKaitHH icymecT- 
ByiomHX KayiyKOB, aanp. BBe«eHneM b cocTaB hx MaKpo- 
MOae K yji Kap6oKCHjibHLDC ' 'rpynu (cm. KapGoKciutamHue 
KayvyKu). • .... , , ; 

•5. CHtrreaHpyioTCH npHHminHaabHO Hostie MaTepna- 
mt — mepMosAacmoTUAacmil (6aoKConoaHMepbt ;6yTaffHeHa 

CO CTHpOJIOM, BTHHeHa C BHHHJIOBbZMH 8$HpaMH apOMaTKI. 

k-t h Rp.), K-pue o6jian,aroT CBoficTsaMH pe3HH, ao m. 6. 
nepepaOoiaHbi no TexaoaorHH, 6aH8KOH k apHBjrrofi ana 
nepepaooTKH TepMonaacTOB. 

8. HcnojibayioTCH cpencisa bbtombth 1 !. KOHTponn h 
peryjiHpoBaHHa TexaoJiornqecKHx npoD;eccoB n pona b oactb a 

npHueneaae. HoMeaiuiaTypa pesHHOBbix napeimft, H3- 

roTOBJIHGUbtX^Ha OCHOB6 K. C, HaCTHTUBaeT OK. 50 000 

uaHMBHOBaHHH. HaH^onee Kpyaabifi noTpe6HT&nt K. c.— 
mHHHaH npoM-cTb. Ha npoHBBOgcTBO mHH pacxonyeTca 
oojie© nojiOBHHbi ooioero oOiomb noTpe6aeaHa KaynyKOB. 

K. C. - npHMOHHlOT TBKBKB PJW H3roTOBJI6HHfl TpaHCHOpTep- 
HHX JIBHT, QnOCRHX TipHBOAHblX H KHHHOBblX -ipOMHeH, 

paa H oo6paaBbix pyKaBHbix H3«ejiHH, ^opMOBbix h HeAop- 
uoBbix aeiaaen ajih ; aBTOMoSHJien, TpaKTopoB, k6m6jih- 

HOB B «p. M8HIHH, HJIH 'H3rOT0BJI0HHH IHHypOBv TpyfioK, 
H8ABJ1HH Ca05KBOrO npOlj)HJIH H T. H. (CMl 1 PeSUHfHmeXHU- 
HecKue ia8eAUx). ■ ! i ;. . ; 

•BawHbie oOjiacTH npraeaeaiui K. c— iifipbH3BOflcTBo 
peaiTHOlBOH ■ oflyBH, npopeauHemiux tnisane&j ;tjian.exBB, ca- 
HHTapaa h THraeHbi <XHpypr5BTt.- nep<fflTKH,jrpeaKHi cockh), ■ 

OblTOBHX' : pe3HH0BbTX- H8AeJIHB-. :(HR«H{> -HIlpymKHiJ H" -hp.), 

zy6<iam.Hx peau nv K.- c. : ' paanOTHbix thhob ■ Hcnonbsyior; b 
aaeKTpoiexHHHecKOH npoM^ra 'H3roTOBneHHH ','H3o- 

JIHOHH-npOBOAOB H' 060JIOTOK [K&6ene&.- «\ CHI. ft':!:;. 

• 'MnoroiiHcaeHHHe peaHHOBbie h3«&)ihh' (Hanp.y MeTeo- 
p0Jiomi"paABO3OHAOBbie I'oCoaoTOH, TyOTOmey peaHHbi, 

H3ABJIHH '. CaHHTapHH Hi rHrHBHbl) ' HaTOTOBMlOT I H3 'JiaTBH- ' 

cob K. ■ C. (cm. JlameKcHue, uade^ux); TKhakhb Kay^yKH 



TBepAoro paKexHoro' Ton^Hsa; "■<■< 



npn 
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